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3ABSTRACT
Social inequalities in coronary heart disease (CHD) are a notable feature of
modern societies, and create a major population health burden. Though CHD
incidence  and  mortality  have  been  in  decline  in  past  decades,  the  absolute
and relative inequalities by socioeconomic position (SEP) remain substantial.
A large body of literature has documented the associations between social
determinants and cardiac health outcomes, yet little is known about how the
impact  of  socioeconomic  and  -demographic  factors  varies  for  the  onset  and
progression of the disease. The stronger influence of social support on
myocardial infarction (MI) survival than incidence has received prior
attention, but similar perspectives have been largely lacking for
socioeconomic and –demographic factors.
This thesis investigates the influence of different social determinants on
MI incidence and fatality amongst ageing Finnish cohorts. The focus lies on
the interdependent and independent effects of several dimensions of SEP
(education, occupation, income and wealth), living arrangements and
partner characteristics. The study used longitudinal study designs with large
nationally representative samples derived from Finnish registers. One
dataset comprises an 11% sample of Finnish adult population from 1987 to
2007 combined with an 80% oversample of mortality during the same
period. Another dataset comprises a 10% sample of Finnish households from
the  1950  census  with  a  follow-up  of  household  members  through  2010.
Hospitalisation and cause-of-death records were used to identify first MI
incidence and the following short- and long-term fatality. Analyses consisted
of multivariate regression models to estimate the effects of different social
factors.
Education, occupation, income and wealth may all serve as indicators of
SEP, yet denote different types of resources with varying health
consequences. The findings demonstrated that distinct relationships with MI
incidence and survival were observed when comparing their independent
effects. Education and occupation strongly predict MI incidence, in contrast
to  the  more  robust  connection  between  material  resources  and  MI  fatality.
Wealth, however, differed from income in that it appears to play a role at
both stages of disease. In addition, the effects of education and income were
observed as independent from early socioeconomic circumstances, while
childhood factors such as parental education, occupation and household
crowding showed modest persisting associations with MI incidence.
The findings from this study support the notion that living arrangements
are important factors for MI survival. Amongst men, cohabiting with a
marital or non-marital partner was associated with better outcomes than
living alone. Amongst women, however, marital benefits depended on
material resources, while cohabiting with a non-marital partner was
4associated with an elevated fatality risk. The results also indicate that the
partner’s education substantially impacted women in the long-term
aftermath of MI, providing further evidence that the health benefits of
relationships may be at least partly contingent upon the socioeconomic
resources of one’s partner. For both men and women, the partner’s education
appeared to serve as an additional socioeconomic resource influencing
cardiac health outcomes.
The findings underscore the importance of both individual and
household-level socioeconomic resources for health and mortality, and
demonstrate how the health consequences of social relationships and
socioeconomic resources have significant overlap. In light of the attempts to
reduce  inequalities  in  CHD mortality,  more  attention  needs  to  focus  on  the
distinct influences operating at different stages of disease, using a life course
perspective on the upstream determinants of risk factors in the CHD
aetiology.
5ABSTRAKTI
Sosiaaliset terveyserot sydäntaudeissa ovat merkittävä ilmiö nyky-
yhteiskunnassa sekä iso haaste kansanterveydelle. Vaikka sydäntautien
ilmaantuvuus  ja  niihin  liittyvä  kuolleisuus  ovat  olleet  laskussa  viime
vuosikymmeninä, sekä absoluuttiset että suhteelliset terveyserot
sosioekonomisen aseman mukaan ovat pysyneet huomattavina. Sosiaalisten
tekijöiden ja sydäntautivasteiden välisestä yhteydestä on paljon
tutkimusnäyttöä, mutta sosioekonomisten sekä demografisten tekijöiden
vaihtelevasta vaikutuksesta sydäntautien puhkeamiseen ja etenemiseen
tiedetään toistaiseksi vain vähän. Aiemmassa tutkimuksessa on havaittu, että
sosiaalinen tuki tarjoaa voimakkaamman suojan sydänkohtauksen jälkeistä
kuolleisuutta kuin ensimmäisen sydänkohtauksen ilmaantuvuutta vastaan.
Sen sijaan sosioekonomisiin ja demografisiin tekijöihin samankaltaista
näkökulmaa tai asetelmaa on käytetty vähän.
Tässä väitöskirjassa tutkitaan erilaisten sosiaalisten tekijöiden yhteyttä
sydänkohtauksien ilmaantuvuuteen ja niiden aiheuttamaan kuolleisuuteen
ikääntyvissä suomalaisissa kohorteissa. Tutkimuksessa keskitytään
sosioekonomisen aseman eri ulottuvuuksiin (koulutus, ammattiasema, tulot
ja varallisuus), erilaisiin asumismuotoihin sekä puolison ominaisuuksiin.
Tutkimus hyödyntää suomalaisia rekisteriaineistoja käyttäen koko väestöä
edustavaa satunnaisotosta seuranta-asetelmalla. Ensimmäinen aineisto
koostuu 11%:n otoksesta Suomen aikuisväestöstä vuosilta 1987–2007, johon
on yhdistetty 80% yliotanta kuolleisuudesta samalta ajalta. Toinen aineisto
perustuu 10%:n otokseen suomalaisista kotitalouksista vuoden 1950
väestölaskennasta, ja sen seuranta kattaa kotitalouksien jäsenet vuoteen
2010 saakka. Sairaala- ja kuolinsyytietoja käytettiin ensimmäisen
sydänkohtauksen ja sen jälkeisen lyhyen ja pitkän aikavälin kuolleisuuden
identifioimiseen. Analyyseissä käytettiin regressiomalleja eri tekijöiden
vaikutusten arvioimiseen.
Koulutusta, ammattiasemaa, tuloja ja varallisuutta saatetaan kaikkia
käyttää sosioekonomisen aseman indikaattoreina, mutta ne kuvailevat
erityyppisiä resursseja joilla on erilaisia terveysvaikutuksia. Vertailtaessa
niiden itsenäisiä vaikutuksia löydettiin vaihtelevia yhteyksiä riippuen siitä,
tarkasteltiinko sydänkohtauksien ilmaantuvuutta vai niiden aiheuttamaa
kuolleisuutta. Koulutus ja ammattiasema ennustivat vahvimmin
sydänkohtauksien ilmaantuvuutta, kun taas materiaaliset resurssit olivat
voimakkaammin yhteydessä kuolleisuuteen. Varallisuus vaikutti kuitenkin
olevan merkittävässä yhteydessä kumpaankin taudin vaiheeseen. Lisäksi
koulutuksen ja tulojen vaikutuksiin ei tässä tutkimuksessa vaikuttanut
lapsuudessa koettu sosioekonominen elinympäristö. Lapsuuden tekijöillä,
kuten vanhempien koulutuksella, ammattiasemalla ja lapsuuskodin
6asumistiheydellä, oli itsessään pieni pysyvä yhteys sydänkohtauksien
ilmaantuvuuteen.
Tutkimuksen tulokset viittaavat siihen, että asumisjärjestelyt ovat
merkittävä tekijä sydänkohtauskuolleisuuden taustalla. Miehillä avio- tai
avopuolison kanssa asuminen oli yhteydessä parempaan elinodotteeseen
kuin yksin asuminen. Naisilla taas aviopuolison kanssa asumisen yhteys
sydänkohtausvasteisiin liittyi materiaalisiin resursseihin, ja avopuolison
kanssa eläminen oli yhteydessä korkeampaan kuolleisuuteen
sydänkohtauksen jälkeen. Tulokset osoittavat, että puolison koulutus on
tarkasteltavassa aiheistossa merkittävästi yhteydessä naisten elinodotteeseen
sydänkohtauksen jälkeen, mikä viittaa siihen, että parisuhteiden
terveysvaikutukset saattavat olla osittain riippuvaisia puolison
sosioekonomisista resursseista. Sekä miehillä että naisilla puolison koulutus
vaikutti toimivan ylimääräisenä sosioekonomisena resurssina oman
sosioekonomisen aseman rinnalla ennustamassa sydänkohtausvasteita.
Nämä tulokset korostavat oman ja kotitalouden sosioekonomisten
resurssien merkittäviä yhteyksiä terveyteen ja kuolleisuuteen ja osoittavat,
että sosiaalisten suhteiden ja sosioekonomisten resurssien
terveysvaikutukset ovat osittain päällekkäisiä. Terveyserojen kaventamisen
kannalta on tarpeellista kiinnittää vielä huomiota riskitekijöiden erilaisiin
vaikutuksiin eri vaiheissa sydäntautien kehittymistä, sekä hyödyntää
elämänkaarinäkökulmaa riskitekijöiden vaikutusten ymmärtämiseen.
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ABBREVIATIONS
BMI Body mass index
CHD Coronary heart disease
CI Confidence interval
CVD Cardiovascular disease
HPA Hypothalamic-pituitary-adrenal axis
HR Hazard ratio
ICD International Classification of Diseases
MI Myocardial infarction
OECD Organisation for Economic Co-operation and Development
OR Odds ratio
RERI Relative excess risk due to interaction
RR Relative risk
SEP Socioeconomic position
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1 INTRODUCTION
Since social epidemiology’s early days, a rich literature has documented the
social determinants of coronary heart disease (CHD). These social
determinants comprise factors such as socioeconomic position (SEP), marital
status and living arrangements, which shape the distribution of health
predictors and outcomes at the population level. CHD forms a substantial
part of the population health burden, representing a leading cause of death
and disability worldwide (Lozano et al. 2012), and accounting for an
estimated 20% of deaths in Finland in 2015 (Statistics Finland 2016). Social
inequalities in CHD incidence and mortality have been observed since at
least the 1950s (Kaplan & Keil 1993), with a strong research tradition also in
Finland. In fact, comparative studies of CHD have indicated that the
inequalities in Finland are significant, perhaps even wider, than in many
other European countries (Avendano et al. 2006; Kunst et al. 1998;
Mackenbach et al. 2000; Toch-Marquardt et al. 2014) despite the country’s
historic  emphasis  on  social  policies  ideologically  based  on  equality  and
universalism (Esping-Andersen 1990).
The striking inequalities in CHD mortality rates between different
population groups and strata of society result from processes that may begin
in childhood, continue through adolescence and become amplified during
adulthood. Yet, these inequalities are typically only witnessed in late
adulthood. Most dramatically, CHD manifests at a later age as heart attacks,
clinically  known  as  myocardial  infarction  (MI),  which  can  be  fatal  if  entry
into medical care is delayed. The first incidence of MI, referring to the first
time an individual has MI during their life, and the subsequent survival are
both critical objects of study, since findings may shed light on the potential to
intervene through primary, secondary and tertiary prevention. These refer to
measures aimed at preventing the development of disease, limiting its
progression and managing the debilitating consequences of serious
conditions, respectively. Findings from numerous studies attest to the fact
that socioeconomic position (SEP) and social relationship characteristics
such as living arrangements predict both the incidence of heart disease and
fatality following MI. Life after surviving MI may require radical life style
adjustments and strict adherence to treatments. Hence the extent to which
material and psychosocial resources can be mobilised influence the capacity
of MI patients to cope and manage.
The studies summarised in this thesis attempt to address existing gaps in
the  literature  by  comparing  the  role  of  different  socioeconomic  and  –
demographic resources on both the onset and the progression of disease.
Specifically, these studies investigate the influence of childhood factors,
education, income, wealth, occupation, living arrangements and partner
resources on the first MI incidence and subsequent fatality. The
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aforementioned factors represent interlinked determinants of health shaping
risk  factor  exposure  throughout  the  life  course.  Finnish  registers  provide  a
valuable opportunity to delve deeper into these phenomena given the
availability of high-quality data linking information on various individual
and household characteristics prospectively to data on hospitalisations and
deaths. Capitalising on the advantages of the available datasets, each of the
four studies forming this  thesis  attempts to disentangle the roles of  various
socio-demographic and socioeconomic characteristics across the life course
on MI.
Identifying ways to reduce inequalities in health remains a pressing issue;
understanding how to do so effectively requires better insight into how social
factors—the so-called upstream determinants—influence morbidity and
mortality. While we know much about the patterns of social inequalities in
heart disease particularly in Western countries, much still remains unknown.
Thus, research into the causes of causes is essential, if only as to remind that
downstream interventions will only ever succeed in tackling the symptoms of
processes interwoven deep within the social structure.
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2 BACKGROUND
2.1 THE SOCIAL EPIDEMIOLOGY OF CORONARY
HEART DISEASE
The insight that one’s situation in life influences one’s health is not new.
Medical and population researchers and social commentators (e.g. Friedrich
Engels, Louis-René Villermé, Rudolph Virchow, William Farr, and in Finland
Konrad Reijowaara) have long observed patterns in the social distribution of
mortality and health outcomes. In recent decades, however, social
inequalities  in  health  have  increasingly  been  brought  into  the  public  and
political  spotlight.  The  seminal  Black  report  (Townsend  &  Davidson  1982)
discussed this issue in the UK in the 1980s, followed by several national and
international reports on the social determinants of health, particularly in the
2000s  (e.g.  Commission  on  Social  Determinants  of  Health  2008  and  in
Finland Palosuo et al. 2009). Social epidemiology is increasingly established
as a discipline and a field of research. However, research on the social
determinants of health has primarily focused on high- and middle-income
countries, and is therefore the context we understand best.
During  the  twentieth  century,  the  social  gradient  in  CHD  mortality  was
found to reverse, shifting from a ‘disease of affluence’ to being associated
with socioeconomic disadvantage (Marmot et al. 1978). At the very least, the
gradient favouring the more advantaged emerged when CHD rates began to
decline (Davey Smith & Lynch 2004). Research on social inequalities in heart
disease gathered pace with the influential Whitehall I study established in
UK in the 1960s. The prospective cohort study of male civil servants sought
to better understand the association between employment grade and disease
and mortality. Notable gradients in CHD prevalence and mortality were
observed,  whereby  the  relative  mortality  risk  among  individuals  in  the
clerical occupations were over three-fold compared to individuals holding
higher administrative occupations (Rose & Marmot 1981). The findings also
indicated that the pattern of risk factors, including smoking, hypertension,
cholesterol, height, being over-weight, leisure time activity and glucose
tolerance, did not fully explain the gradient. Thus, the follow-up Whitehall II
study, established in 1985, was set up particularly to examine the impact of
psychosocial risk factors, including job stress and depression (Marmot et al.
1997).
In the US, several influential cohort studies, such as the Framingham
study, sought to better understand CHD risk factors. Later, these studies also
demonstrated how socioeconomic factors like education and income were
associated with CHD incidence and mortality (Dawber et al. 1959; Hinkle et
al. 1968; Pell & D’Alonzo 1963; Shekelle et al. 1969). In Finland, register-
based studies of mortality demonstrated inequalities in CHD death rates by
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marital status and occupation in late 1970s (Koskenvuo et al. 1979; Valkonen
1982). Research on the social determinants of heart disease was underway in
a male cohort in eastern Finland in the 1980s, which revealed differential
CHD mortality risks by education, income and marital status (Salonen 1982).
In addition, childhood conditions were examined in the East-West study (a
part  of  the  Seven  Countries  study  conducted  by  Keys  et  al.  1980),  which
showed that the MI risk was highest in men born to landless families in
eastern Finland (Notkola et al. 1985).
2.2 MYOCARDIAL INFARCTION
This study focuses on MI, a common acute manifestation of CHD, for which
high-quality data is available from the Finnish hospitalisation registers
(Mähönen  et  al.  1999;  Pajunen  et  al.  2005).  MI  occurs  when  a  coronary
artery that supplies the heart with blood becomes occluded. Atherosclerotic
plaque, build-up along the arterial wall, may block the artery when it erupts
and a blood clot begins to form. The heart muscle (myocardium) relies on a
constant  supply  of  oxygen  to  function;  thus,  when blood  flow is  obstructed
halting the supply of oxygen (infarction), the heart muscle quickly begins to
die  (Epstein  et  al.  1992).  MI  symptoms  include  central  chest  pain  that  can
radiate to the arm, nausea and shortness of breath, while clinical diagnosis
relies on an electrocardiogram, blood tests and an angiography (Working
group  set  up  by  the  Finnish  Medical  Society  Duodecim  and  the  Finnish
Cardiac Society 2014).  Acute MI requires rapid medical attention. First-line
treatment typically takes the form of aspirin, an anti-platelet agent that
prevents clots from increasing. Coronary angiographies determine the extent
of  blockages  in  the  arteries.  To  remove  them,  coronary  angioplasty  may  be
performed,  whereby a small  balloon is  inserted into the artery into which a
stent can be placed (revascularisation). In more severe cases,
revascularisation by coronary bypass surgery may be necessary. Drugs such
as aspirin, beta-blockers, statins and angiotensin-converting enzyme (ACE)
inhibitors are often prescribed for long-term treatment (National Institute
for  Health  and  Care  Excellence  2013). Lifestyle modifications and cardiac
rehabilitation also form essential components of preventing recurrent heart
attacks and mortality (National Institute for Health and Care Excellence
2013).
The atherosclerotic plaques that cause infarctions develop over many
years and consist of a thickening of the wall due to inflammatory processes.
The aetiological process resulting in death due to CHD can begin early, as
demonstrated by the fatty streaks in the coronary arteries of young American
soldiers  who  died  during  the  Korean  War  (Enos  et  al.  1953).  Such  plaques
also cause other, milder, forms of CHD, such as angina, pain and shortness of
breath accompanying physical exertion, as well as ischemic stroke.
Cardiovascular disease (CVD) serves as the umbrella term for the family of
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diseases stemming from atherosclerosis. CVD is a multifactorial disease, but
the main risk factors for atherosclerosis and its acute manifestations include
serum cholesterol concentration, high blood pressure (hypertension),
smoking, diabetes, and obesity (Stamler et al. 2005; Yusuf et al. 2004). Some
of these risks stem from a poor diet and a lack of physical activity. Excessive
alcohol consumption has also been identified as a risk factor (Yusuf et al.
2004). The exact contributions of each risk are difficult to disentangle since
they often cluster as what are often deemed ‘healthy’ or ‘unhealthy’ lifestyles.
In  general,  treatment  of  both  early  and  later  symptoms  of  CHD  include
statins that improve cholesterol levels and antihypertensive medications to
lower blood pressure. Along with lifestyle changes, these form the primary
prevention methods for MI (Manson et al. 1992).
Risk factors for MI fatality include delayed entry into care, the severity of
the underlying atherosclerotic disease, the extent of comorbidities, and an
older age. MI may be immediately fatal if particularly severe and if medical
care is not promptly reached. Such cases may cause deaths before reaching
hospital (pre-hospital or out-of-hospital deaths) or shortly following
hospitalisation. Fatality is perhaps most commonly measured as death within
the first month following incidence (often called case fatality), although
longer-term survival within one to five years following incidence is also often
observed, depending on the aspect of primary interest and data exigencies.
2.3 CORONARY HEART DISEASE IN FINLAND
In general, CHD is the result of a lifetime process of atherosclerosis, and
manifests predominantly in older age. Chronic diseases became common
causes of death globally during the twentieth century with the advent of
demographic and epidemiological transitions (Omran 1971). Along with
improved survival from infectious diseases, premature mortality has declined
and population ageing has been observed. Degenerative, non-communicable
diseases such as CHD have thus become major causes of death and disability
(Yusuf et al. 2001). In addition, widespread smoking, changing food habits,
increasingly sedentary lifestyles and alcohol consumption may have
accelerated the epidemic of degenerative diseases (Yusuf et al. 2001). CHD
rates became particularly prominent in Finland in the late 1960s,  when the
CHD  mortality  rates  in  men  stood  amongst  the  highest  in  the  world
(Vartiainen et al. 2010). Eastern Finland exhibited a particularly high CHD
prevalence attributed to genetic and lifestyle factors as well as the long-term
effects of poor childhood circumstances (Jousilahti et al. 1998; Koskinen
1994).  Simultaneously,  an  understanding  of  the  major  risk  factors  was  also
developing, with the initiation of prominent public health campaigns, such as
the North Karelia project in 1972 (Puska et al. 1985).
Research on the causes of the rapid decline in CHD mortality in Finland
since the 1970s has attributed roles to both primary and secondary
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prevention (Laatikainen et al. 2005; Vartiainen et al. 2010). Changes in
cholesterol levels (which were particularly high in Finland), blood pressure
and smoking appear to almost fully explain the falling CHD mortality
through the mid-1980s (Vartiainen et al. 2010). Reductions in salt and
saturated fat intake resulted from successful public health promotion
(Vartiainen et al. 2010). In addition, the smoking epidemic has had a major
impact on population health, with women’s smoking initially behind but then
catching  up  with  men  (Martikainen  et  al.  2013).  Drugs  for  secondary
prevention such as statins and anti-hypertensives have also played a role. A
study  of  the  mortality  decline  between  1982  and  1997  concluded  that
improved medical care including the rapid administration of thrombolytic
treatment and revascularisation also proved important (Laatikainen et al.
2005). Hence, the prognosis for MI patients has improved overall, although
an increasingly large number of MI patients require long-term management
of  their  chronic  condition.  A  Finnish  study  on  the  roles  of  incidence  and
prognosis on CHD mortality trends found that the latter has gained
importance since the 1980s (Salomaa et al. 1999). However, the decline in
CHD mortality rates in the 1980s occurred more rapidly in the more
socioeconomically advantaged, perhaps due to the faster adoption and
diffusion of secondary prevention and invasive cardiac treatments
(Vartiainen et al. 1998; Martikainen et al. 2001).
Currently in Finland, CHD represents the single most common cause of
death (Statistics Finland 2016). In 2015, the age-standardised annual CHD
mortality  rate  stood  at  279  per  100  000  for  men  and  134  per  100  000  for
women  with  a  median  age  at  CHD  death  of  79  in  men  and  87  in  women
(Statistics Finland 2016). In European comparison, the rates lie somewhere
in  between  those  of  eastern  and  western  Europe  (Wilkins  et  al.  2017).  In
general, CHD affects men earlier than women (Anand et al. 2008; Mosca et
al. 2011). Annual estimates for the period 2011 to 2013 for the age- and sex-
standardised hospitalised MI rate in Finland reached 265 per 100 000
(National Insitute for Health and Welfare 2016). Many suffering an acute
coronary event die before reaching hospital (Salomaa et al. 1999). Short-term
fatality within 28 days of the first MI was 31% in the FINMONICA study
between  1983  and  1992  (Salomaa  et  al.  2000).  More  recently,  the  estimate
for 30-day fatality for hospitalised MI cases was 9% between 2011 and 2013
and 16% for one-year fatality (National Insitute for Health and Welfare
2016). Globally, CHD is the single most common cause of death (Lozano et
al. 2012), accounting for an estimated 15% of deaths in 2013 (Shepard et al.
2015),  and  5%  to  7%  of  the  global  burden  of  disease  in  2010  (Moran  et  al.
2014). The role of CHD is increasing particularly in low- and middle-income
countries as their demographic and epidemiologic transitions increasingly
mirror patterns found in high-income countries (Yusuf et al. 2001).
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3 THEORETICAL PERSPECTIVES
3.1 THE LIFE COURSE PERSPECTIVE
The life course perspective has become an important framework in the
human sciences for studying how influences from across the life course as
well as inter-generational processes shape various outcomes. In particular,
this pertains to health inequalities, which can stem from biological and social
exposures beginning as early as in utero (Barker  1991;  Ben-Shlomo  &  Kuh
2002; Blane 2006; Brunner et al. 1999; Galobardes, Smith, et al. 2006).
Overall, the life course perspective recognises that both past and present
events and circumstances shape health outcomes. In addition, this
perspective emphasises the importance of considering the interconnected
paths of different causative agents in study designs such as prospective
cohort studies and longitudinal analyses.
Childhood is considered a particularly important aetiological period to
study, since it represents a key stage in physical, psychological and social
development. The life course approach has stimulated an interest in the long-
term health effects of childhood conditions on CHD (Barker 1991; Ben-
Shlomo & Kuh 2002; Brunner et al. 1999; Galobardes, Shaw, et al. 2006;
Davey Smith & Lynch 2004). David Barker in the UK and Arne Forsdahl in
Norway have been pioneers in studying the predictors of CHD from infancy
since  the  1970s.  The  former  is  known  for  the  ‘Barker  hypothesis’,  which
postulates that poor growth in utero increases  the  risk  of  diseases  such  as
diabetes and CHD via biological programming (Barker 1995). Forsdahl is
known particularly for his ecological studies of mortality in Finnmark, where
he found that individuals born during periods of or in areas characterised by
greater infant mortality exhibited higher mortality rates in adulthood
(Forsdahl 1977).
Three  main  models  of  how  childhood  exposures  may  influence  later
health have been identified and applied in research (Ben-Shlomo & Kuh
2002; Blane 2006; Hallqvist et al. 2004; Pollitt et al. 2005). The first model
emphasises timing, arguing that some age periods are more crucial for
development. Thus, during these periods, specific exposures may carry
particularly strong and potentially irreversible effects. Because of its
importance  for  development,  early  childhood  is  often  posited  as  a
particularly vulnerable time. The second life course model focuses on the
quantity and duration of exposures, suggesting they are most harmful when
accumulated across the life course. The accumulation of advantage or
disadvantage is in fact quite common, referred to as the ‘Matthew effect’ by
sociologist Robert Merton (1968). A similar process is also reflected in the
third model – the social trajectory or pathway model. The model refers to the
way early disadvantage structures opportunities in life and places an
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individual at risk for a subsequent cascade of negative life events. This
cascade may create a life-long trajectory of disadvantage, whereby the
circumstances later in life ultimately influence health.
The above three are simplified models for complex processes, and may be
used as tools for conceptualising how various causative agents operate across
the life course. In reality, for multifactorial diseases such as CHD, the types
of  processes  these  models  describe  are  likely  to  be  simultaneously  at  work
and may be difficult to distinguish in practice. However, the models highlight
the  myriad  ways  in  which  the  childhood  and  adulthood  circumstances
influence the development of CHD.
3.2 INCIDENCE AND SURVIVAL
Given the life course aetiology of CHD that gradually develops from
externally invisible atherosclerosis to manifest disease and sudden life-
threatening cardiac events, divergent factors may shape the different stages
of disease. Social inequalities in incidence and fatality and their explanations
may differ if different social determinants matter for bringing on the disease
in the first instance, and for influencing resilience to subsequent declines in
health and increased mortality risk thereafter. For example, House and
colleagues proposed that education and income play somewhat different
roles during the onset and progression of disease. That is, education may
impact disease onset since it influences the adoption of health-promoting
behaviours and the avoidance of health-damaging exposures. Income may
have greater influence after the onset of health problems, because a higher
income improves the ability to cope and adapt one’s life to them (Herd et al.
2007; House et al. 2005; Zimmer & House 2003). In contexts such as the US,
income may also affect the affordability of healthcare. Research thus far has
been  focused  on  the  onset  and  progression  of  disabilities.  Given  the
important contributions of both incidence and fatality for falling CHD
mortality rates (Harper et al. 2011; Laatikainen et al. 2005; Tunstall-Pedoe et
al. 2000), research and theoretical thinking that takes the different stages of
CHD into account remain underdeveloped.
3.3 DIMENSIONS OF SOCIOECONOMIC POSITION
Socioeconomic position (SEP) describes a person’s situation within the
socioeconomic  structure,  or  hierarchy,  of  a  society.  SEP  relates  to  the
possession of money, power, knowledge and prestige (Link & Phelan 1995).
In general, SEP reflects the life chances and opportunities stemming from
the socioeconomic resources at an individual’s disposal (Lynch & Kaplan
2000). The focus in European research has traditionally been on social class
as measured by occupation, while research in the US has paid more attention
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to education as a key socioeconomic measure (Bartley 2004). However, in
recent decades, increasing attention has been paid to distinctions between
social determinants. This is evident in the emphasis many scholars have
placed on the multidimensional nature of SEP since the 1990s (Braveman et
al. 2005; Davey Smith et al. 1998; Galobardes, Shaw, et al. 2006; Geyer et al.
2006; Lahelma et al. 2004; Winkleby et al. 1992).
Education, occupation, income and wealth are dimensions of SEP that
reflect different types of socioeconomic resources. On one hand, these factors
are interconnected and have all been used as measures of SEP. On the other
hand, however, these measures are not interchangeable, since they likely
affect health in part through distinct pathways, with varying links to different
health outcomes (Braveman et al. 2005; Geyer et al. 2006; Lahelma et al.
2004). Economists often refer to education as ‘human capital’, instrumental
for  attaining  prestigious  jobs  and  higher  wages  (Becker  1993).  Educational
qualifications reflect knowledge and skills, but also relate to attributes such
as a sense of control, self-efficacy and time preferences, which help in
planning  and  managing  one’s  life  (Fuchs  1982;  Mirowsky  &  Ross  2003).
Specific qualifications are often needed to enter certain occupations, thus
linking  the  two  indicators.  During  the  working  life,  the  position  that  an
individual holds often equates with their most salient socioeconomic
characteristic. Distinctions are made between occupational groups based on
qualities such as job characteristics, types of employment contracts (e.g.
labour contract or service relationship) or perceived prestige (Chandola
1998;  Goldthorpe  &  McKnight  2006;  Torssander  &  Erikson  2010).  Manual
and non-manual occupations are typically differentiated as the simplest
social class schema, and the employment contracts tend to be more
permanent for the latter (Goldthorpe & McKnight 2006). Income level is
closely connected to occupation, as professionals commonly enjoy
substantially higher earnings and a lower risk of unemployment (Goldthorpe
& McKnight  2006).  In  general,  income increases  with  age  until  retirement,
but may also be quite volatile, reflecting life events such as unemployment,
childbearing and ill health. Wealth—inherited or accumulated—represents
another key dimension of material wellbeing. Wealth has received less
attention in health research, although found to increasingly differentiate
individuals (Piketty 2014; Savage 2015).
Several different ways exist to conceptualise and operationalise SEP and
its various dimensions. For instance, SEP may be conceived as a gradational
concept or defined in terms of specific categories such as social classes with
qualitative differences. A gradational concept may be applied more easily to
income or education,  while specific  categories may be more appropriate for
characteristics such as occupation, since farmers and the self-employed
cannot easily be placed along hierarchies. The extent to which SEP denotes
stable characteristics remains opaque, given that aspects such as income are
likely to change across the life course. However, income measured at the
household  level  is  typically  a  more  stable  measure  than  individual  income,
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and may better reflect consumption potential (Martikainen et al. 2009).
Furthermore, household income is also less differentiated between the sexes,
since women’s individual income tends to be lower due to sex differences in
pay, parental leave and part-time work.
The  significance  of  different  resources  varies  across  time  and  place.  For
instance, given that considerable expansion has occurred in education, those
who attained only basic schooling remain an increasingly small and possibly
select group in younger cohorts. Finland has shifted towards a service-
orientated economy as the county has undergone—and passed—the stage of
industrialisation. Women participate in the labour market to a much greater
degree than previously, although gender segregation in occupations and pay
remain (Mandel & Semyonov 2006). Income inequalities in Finland have
been low in international comparison, but have markedly increased since the
recession in the early 1990s (OECD 2015). These population-level changes
may shape the meaning and consequences of different socioeconomic
resources for health and wellbeing.
3.4 THEORIES OF HEALTH INEQUALITIES
Theories explaining why socioeconomic resources matter for health are often
classified into behavioural explanations, material reasons, psychosocial
factors and health selection (Bartley 2004; Macintyre 1997; Mackenbach
2012). Importantly, these explanations are not mutually exclusive and may
vary in terms of  their  influence depending on the predictor and outcome in
question. In this section, I discuss these explanations in further detail placing
specific emphasis on how they may apply to the inequalities observed in
CHD.  The  Black  report  also  considered  the  ‘artefact’  explanation  for  the
mortality inequalities observed in Britain, given the possible bias when
classifying occupations in death records (Townsend & Davidson 1982).
However, the explanatory power of this bias was small. More recently,
recognising how pervasive SEP inequalities in health are, Phelan and Link
proposed thinking of SEP as a ‘fundamental cause’ of health (Link & Phelan
1995). The ‘fundamental cause’ theory acknowledges that SEP represents an
upstream determinant of health, depicting and influencing a multitude of
resources that can be exploited to promote and protect health (Link & Phelan
1995). Thus, SEP is likely to persistently impact health through one pathway
or another. Moreover, using the fundamental cause framework, we may
speculate that regardless of stage of disease the more advantaged can
mobilise different types of resources according to what is most needed. In
effect, the different dimensions of SEP—education, income, and so on—may
be used in divergent ways depending on necessity and social context.
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3.4.1 BEHAVIOURAL EXPLANATIONS
Behavioural explanations for inequalities in health are usually the first to be
sought, since these capture some clear and well-established downstream risk
factors for diseases such as CHD. Accordingly, smoking, diet, alcohol and
physical exercise tend to be distributed differentially by SEP (Bartley 2004;
Blaxter 1990). For instance, a low income may constrain the ability to
purchase and adopt a healthy lifestyle. However, education may have a
particularly important role in shaping health behaviours, since it is likely to
reflect knowledge of health-related risks, as well as an ability to act upon
such knowledge (Mirowsky & Ross 2003; Pampel et al. 2010). This can refer
to following public health messages about a healthy diet and exercise,
avoiding risky behaviours, as well as to seeking preventative healthcare,
adhering to medical treatment (Goldman & Smith 2002), and adopting new
medical innovations (Lleras-Muney & Lichtenberg 2002; Mackenbach 2012).
Disagreement exists regarding the extent to which individuals actively
choose healthy or unhealthy habits. Education may promote cognitive skills
such as self-efficacy, an internal locus of control and a longer term time
perspective that facilitate choosing healthier lifestyle habits (Bartley 2004;
Mirowsky  &  Ross  2003;  Pampel  et  al.  2010). Given the evidence of the
diffusion of behaviours within social networks (Smith & Christakis 2008),
education may also in part reflect the influence of the peer group on shaping
lifestyle choices that continue to later life. The living environment ultimately
defines the opportunities for healthy choices, from housing to recreational
spaces and food outlets. In addition, chronic stress may encourage the
adoption of unhealthy habits such as smoking or drinking (Bartley 2004). By
contrast, explaining behavioural differences in terms of ‘culture’ often fails to
address  the  origin  of  the  values  and  norms that  shape  lifestyles.  There  has,
however, been increasing interest in Pierre Bourdieu’s writings (Bourdieu
1984) on how economic, social and cultural capital shape class-related
‘habitus’ and the adoption of lifestyles (Cockerham et al. 1997). Thus, it is
possible that certain healthy lifestyles may establish a type of distinction,
whereas unhealthy behaviours may be adopted due to economic and time
constraints or may even subvert class-related norms (Savage et al. 2013).
3.4.2 MATERIAL EXPLANATIONS
Income explanations for the differential distribution of health-related
behaviours originate from a larger set of materialist explanations for health
inequalities. These emphasise how material assets such as income and wealth
facilitate better living circumstances, the ability to purchase health-
promoting goods and the avoidance of exposure to varied health risks. A low
income may denote insufficient funds to meet all of one’s physical, social and
psychological needs even in high-income contexts (Bartley 2004). However,
material explanations of health inequalities also include differential exposure
23
to physical health hazards such as low-quality housing or hard physical work
labour (Bartley 2004).
So-called ‘neo-materialist’ explanations of health inequalities point to
differences in social institutions and policies in accentuating or mitigating
health inequalities (Bambra 2011; Mackenbach 2012). In this respect,
Finland should fare well in international comparisons, since it is identified as
a Nordic social democratic welfare state with extensive social policies based
on  the  principles  of  universalism  (Esping-Andersen  1990).  Therefore  the
relatively large health inequalities often observed in Nordic countries have
remained a puzzle (Bambra 2011; Mackenbach 2012). Finland, like most
western European countries, also has a healthcare system based on
universalism, whereby most of the necessary care is provided by a public
healthcare system at a nominal fee. However, occupational and private care
providers coexist alongside the public system, and medical care and specialist
physicians  may  be  accessed  more  easily  by  the  more  affluent.  Thus,  the
inverse  care  law  (Tudor  Hart  1971),  whereby  those  most  in  need  of  high-
quality care are least access to it, may to some extent also apply to the Nordic
welfare state.
3.4.3 PSYCHOSOCIAL EXPLANATIONS
Psychosocial explanations for health inequalities have garnered a great deal
of  interest  since  several  influential  studies  found  that  the  distribution  of
proximate behavioural risk factors did not fully account for differences in
health  or  mortality  (Marmot  et  al.  1997;  Matthews  et  al.  2010).  While  this
may partially result from measurement error, a popular hypothesis emerged
suggesting that more disadvantaged SEP leads to stress and anxiety that may
directly influence physical health (Brunner & Marmot 2006; Kubzansky et al.
2014). For example, economic hardship may generate stress or negative
feelings associated with the experience of being on the lower rungs of a social
hierarchy, which Michael Marmot defined as the ‘status syndrome’ (Marmot
2004). Acute stress is known to activate the ‘fight or flight’ response and the
hypothalamic-pituitary-adrenal (HPA) axis, which modulates blood cortisol
levels (Brunner & Marmot 2006). Through the sympathetic-
adrenomedullary axis, acute stress also increases fibrinogen (a clotting
agent) concentration in the blood (Bartley 2004). Evidence indicates that
long-term chronic stress is similarly associated with physiological responses
including increases in blood pressure, fibrinogen, cortisol, triglycerides, and
inflammation, eventually increasing CHD risk (Brunner & Marmot 2006).
The term ‘allostatic load’ describes the deleterious physiological
consequences of long-term stress (McEwen & Seeman 1999).
A  large  body  of  literature  has  explored  the  role  of  job  stress  in  creating
health inequalities between occupational groups, particularly in relation to
CVD outcomes. The effort-reward model postulates that individuals
experience stress when an imbalance emerges between their efforts and
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rewards in the workplace (Bosma et al. 1998). The job strain model suggests
that  high  demands  coupled  with  low  control  at  work  are  associated  with  a
worse health status (Karasek et al. 1981; Siegrist et al. 1990). A meta-analysis
of 13 European cohort studies found that job strain was associated with CHD,
although not as strong a predictor as smoking (Kivimäki et  al.  2012).  Yet,  a
behavioural  pathway  from  stress  to  smoking  is  also  possible,  as  such
behaviours may be adopted as coping mechanisms to greater job stress.
Another line of research into psychosocial determinants has investigated
the role of social support and social engagement in protecting individuals
from ill  health  (Berkman & Glass  2000;  Berkman et  al.  2000;  House  et  al.
1988; Lett et al. 2005; Umberson et al. 2010). Different types of social
support may be distinguished, including emotional, instrumental, appraisal
and informational support (Berkman & Glass 2000; Lett et al. 2005). These
may have positive effects for promoting health as well as buffering
individuals from the negative consequences of adverse life events. Socially
isolated individuals largely lack these types of social support. However, the
extent to which social support is differentially accessible by SEP remains
unclear,  although a  more  advantaged  SEP may  be  linked  to  more  extensive
social  networks  (Matthews  et  al.  2010).  Strong  social  ties  may,  however,
prove more important than weak ties for support (Lin et al. 1985). Marriage
denotes a strong social tie providing support and buffering from the ill-health
consequences of stressful life events (Lin et al. 1985). Possible explanations
for health differences based on socio-demographic factors such as marital
status are explored in more detail later in this chapter.
3.4.4 SELECTION EXPLANATIONS
The  three  explanatory  models  described  above  primarily  reflect  social
causation hypotheses, yet the relationship between SEP and health may also
work the other way, from health to socioeconomic resources. Thus, because
ill-health may cause a decrease in one’s socioeconomic resources, the
possibility of reverse causality should be explored (Bartley 2004; Glymour et
al.  2014;  Smith  1999;  Townsend  &  Davidson  1982).  For  instance,  health
selection occurs when ill-health prevents participation in the labour market
and the individual comes to rely on social insurance or benefits as their sole
source of income. Those experiencing ill-health may also face discrimination
in the job market. For example, obesity appears to restrict the employment
opportunities  of  women  in  particular  (Puhl  &  Heuer  2009).  Such
observations represent ‘direct health selection’. Health selection is likely to
influence particularly the association between income and health.
Educational qualifications are generally achieved earlier during the life
course and thus less affected by health problems that develop later in life,
although childhood health may have an important impact (Haas 2006).
Indirect selection describes a process by which certain traits and personal
characteristics precede and influence both socioeconomic attainment as well
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as health, therefore potentially confounding their relationship. Personality
and cognitive traits have been proposed to be such personal attributes
(Ariansen et al. 2015; Batty et al. 2006; Nabi et al. 2008), but arguably these
are also shaped by childhood circumstances and education. Furthermore,
childhood factors such as parental SEP may also confound the association
between adulthood socioeconomic attainment and health or simply precede
adulthood SEP on the causal pathway (Kawachi et al. 2010). These issues are
particularly relevant to the life course framework, where researchers attempt
to disentangle health determinants originating from earlier and later in life.
3.5 LIVING ARRANGEMENTS AND PARTNER
CHARACTERISTICS
Social inequalities in health are not determined by individual characteristics
alone, but can be significantly influenced by the environments in which
individuals live (Carr & Springer 2010; Kravdal 2008; Smith & Christakis
2008).  Possibly  the  most  pertinent  context  is  the  family  or  household.  An
extensive body of literature has demonstrated the association between
marital status and both health and mortality (Carr & Springer 2010; Gove
1973; Kiecolt-Glaser & Newton 2001; Ross et al. 1990). Yet, the focus of the
current study is not solely on the marital advantage. Instead, attention
focuses on different living arrangements, consisting of marital and non-
marital  partners  and  other  family  or  household  members.  With  the  second
demographic transition, alternative living arrangements, such as
cohabitation and living alone, have become increasingly common even
amongst older individuals in countries such as Finland (Brown et al. 2006;
Moustgaard & Martikainen 2009; Tomassini et al. 2004). Nevertheless, we
anticipate that different living arrangements reflect different degrees and
qualities of psychosocial and socioeconomic resources available to
individuals. Living with a marital or non-marital partner may be associated
with benefits to health, but, equally, living alone may bring health
disadvantages, particularly when linked to social isolation (Eaker et al. 1992;
Hawkley & Cacioppo 2010; Knox & Uvnäs-Moberg 1998).
3.5.1 EXPLANATORY THEORIES
Following the typology of explanations set out above for health inequalities
related to SEP, behavioural, material, psychosocial and selection reasons
likely also explain why health inequalities by living arrangements are
observed. Nevertheless, we must recognise that intimate relationships are
not always beneficial since marital strife is also associated with greater CHD
risk (Eaker et al. 2007; Orth-Gomér et al. 2000). Furthermore, health-
damaging behaviours may be transmitted between spousal pairs (Monden et
al. 2003).
26
Social relationships such as marriage may promote social engagement,
which is connected to a sense of value and meaning to one’s life (Berkman et
al. 2000). This,  in  turn,  can  encourage  behaviours  connected  to  long-term
goals associated with wellbeing (Umberson et al. 2010). For instance,
Umberson (1992) argued that some of the health benefits of marriage lie in
the social influence or social control spouses commonly have on each other’s
behaviours, potentially limiting risky behaviours such as substance use.
Amongst social causation explanations are the potential material
advantages of cohabitation. Household income is generated from the
incomes  of  both  partners,  and  the  pooled  resources  may  benefit  both
partners  due  to  improved  economies  of  scale  and  financial  security
accompanying two potential wage earners. Before women entered the labour
market in a full-time capacity, a husband’s income may have represented an
important determinant of women’s living standards (Bartley et al. 2004).
Currently,  in  Nordic  countries  such  as  Finland,  women’s  full-time  labour
force  participation  rates  are  high  (Jaumotte  2003).  However,  the  gender
wage gap is also quite high in Finland in part due to occupational gender
segregation (Grönlund et al. 2017). Nevertheless, the combined spousal
incomes may have become increasingly significant for a household’s
standing. Moreover, living arrangements may also influence health through
other partner socioeconomic characteristics than income. In the section
above  on  SEP,  the  focus  was  on  the  individual’s  own  resources.  However,
scholars increasingly recognise that the socioeconomic resources of those
close to an individual may also influence health (Bartley et al. 2004; Kravdal
2008). Research indicates that the education attained by one’s marital
partner is associated with mortality risk (Jaffe et al. 2005; Skalická & Kunst
2008; Torssander & Erikson 2009), possibly indicating important non-
material spillover effects of education within families.
Importantly, the availability of social support is likely greater amongst
persons cohabiting with their partners. Emotional support may provide a
buffer from the negative effects of stress, whereas instrumental,
informational and appraisal support can facilitate healthier lifestyle choices
and  access  to  healthcare  services.  The  role  of  social  support  has  been
suggested to be particularly important for survival and well-being after a
serious,  acute  illness  such  as  MI  (Berkman  et  al.  1992;  Berkman  &  Glass
2000). For example, the support a partner provides may aid in the early MI
detection and reaching hospital without delay (Atzema et al. 2011).
Furthermore, the partner may provide care, help the patient to adhere to
treatments  and  cope  with  stress.  Marital  partners  may,  however,  provide
more care than cohabiting partners, because marriage may denote a stronger
commitment than cohabitation (Marcussen 2005; Moustgaard &
Martikainen 2009; Noël-Miller 2011).
Nevertheless, substantial issues exist in differentiating the potential
causal health benefits of both living arrangements and marital status from
the confounding effects of selection in influencing the likelihood of entering
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and exiting marital or cohabiting unions. Direct selection based on health
characteristics may operate through assortative partner selection (Joung et
al. 1998; Lillard & Panis 1996; Mastekaasa 1992). In turn, ill-health may also
influence  the  risk  of  union  dissolution  (Lillard  &  Panis  1996;  Lyngstad  &
Jalovaara 2010; Mastekaasa 1992). Moreover, indirect selection, such as
through personality characteristics or SEP, may provide one explanation for
the link between living arrangements and health. SEP may be an important
antecedent of marital status, since those who marry and stay married appear
to  be  more  educated  and  have  greater  material  resources  (Lillard  &  Waite
1995; Lyngstad & Jalovaara 2010). Yet, selection into marriage may operate
differentially for men and women given gendered social roles (Blossfeld &
Timm  2003).  That  said,  a  tendency  for  social  equals  to  marry  each  other
exists, generating marital homogamy (Kalmijn 1998; Mäenpää & Jalovaara
2015). This assortative partner selection is found particularly by
socioeconomic resources such as education, but may also occur according to
health characteristics (e.g. body weight) as well as health-related behaviours
such as smoking and drinking (Monden 2007).
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4 PRIOR EMPIRICAL EVIDENCE
This chapter provides a review of prior empirical literature on the
socioeconomic and –demographic predictors of MI outcomes. The focus is on
the interconnections between different social determinants in predicting MI
outcomes, whilst referring briefly to the evidence on explanations for the
observed population patterns. Previous Finnish research is highlighted along
with available reviews of prior literature. The review here centres on studies
of MI and CHD incidence and fatality. In the absence of such studies, the
review draws upon evidence on outcomes such as cardiovascular risk factors
along with CVD incidence and mortality.
4.1 SOCIOECONOMIC RESOURCES
4.1.1 SOCIOECONOMIC RESOURCES AND MI INCIDENCE
Extensive empirical evidence exists on the association between adulthood
SEP and CHD incidence and mortality. Prospective observational studies
from various countries have documented that SEP predicts incidence and
mortality risk, typically in a gradient-like fashion (Avendano et al. 2006;
Kaplan & Keil 1993; Mackenbach et al. 2000; Rose & Marmot 1981; Pocock
et al. 1987; Rosengren et al. 2009). Kaplan and Keil (1993) provide a review
of studies from as early as 1956 on the association between CHD and SEP. A
later review of studies published between 1960 and 1993 suggested that both
case-control and cohort studies provided evidence for an association between
CHD  and  both  education  and  occupation  (Gonzalez  et  al.  1998).  A  more
recent meta-analysis of studies of the specific association between SEP and
MI incidence estimated the relative risks (RRs) of MI by low income (pooled
RR  1.71),  occupation  (pooled  RR  1.35)  and  education  (pooled  RR  1.34)
(Manrique-Garcia  et  al.  2011).  The  strongest  and  most  consistent
associations were observed in high-income countries.
In the Finnish context, notable CHD mortality disparities have been
found for  occupation  (Harald  et  al.  2006;  Koskenvuo  et  al.  1981;  Valkonen
1982), income (Harald et al. 2006; Salonen 1982) and education (Pekkanen
et  al.  1995;  Salonen  1982).  An  increase  in  the  relative  inequalities  in  CHD
mortality was observed between 1971 and 1991 based on education
(Pekkanen et al. 1995) and occupation (Valkonen 1993). Harald and
colleagues (2006) found that up to one third of inequalities in fatal CHD
events based on occupation between 1982 and 2001 were explained by
conventional risk factors. Amongst men, smoking emerged as an important
explanatory factor, whereas body mass index (BMI) was more important in
women (Harald et al. 2006). Two studies also demonstrated that
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conventional risk factors did not explain the increase in relative inequalities
in CVD mortality during this period (Harald et al. 2008; Vartiainen et al.
1998).
In the Kuopio Ischemic Heart Disease Risk Factor Study in 1984 to 1993
in eastern Finland, the hazard ratio (HR) for MI was 4.34 for men in the
lowest  individual  income  quintile  compared  to  the  highest  (Lynch  et  al.
1996).  Only  45%  of  the  increased  risk  was  explained  by  biological,
behavioural and psychosocial risk factors, although such factors explained a
greater proportion of differences in cardiovascular mortality. The
FINMONICA study, which collected data on MI hospitalisation from three
areas of Finland, showed that both education and income were associated
with  MI  (Salomaa  et  al.  2000).  A  later  study  (FINAMI)  also  revealed
differences in rates of acute coronary events according to income, education
and occupation between 1988 and 2002 (Lammintausta et al. 2012). In the
Finnish public sector study, researchers found that the more than twofold
odds  of  self-reported  CHD  in  the  low-income  group  compared  to  the  high-
income  group  was  attenuated  by  only  13%  to  29%  by  health  behaviours
(Kivimäki et al. 2007). In a nationally representative survey-based study
(FINRISK), researchers found that the seven assessed behavioural factors
explained roughly 50% of the greater CHD mortality risk in the lowest
educational groups in men, but only 14% of the greater risk in women
(Laaksonen et al. 2008). The educational inequalities in CHD incidence were
also partially explained by metabolic syndrome (Silventoinen et al. 2005).
One Finnish study suggested that psychological distress as measured by self-
reported depression, insomnia and stress did not influence socioeconomic
differences in CHD mortality (Talala et al. 2011). Manderbacka and
colleagues also found inequalities in MI rates amongst patients with angina
pectoris, suggesting that inequalities in the incidence of MI persist after the
manifestation of less severe CHD symptoms (Manderbacka et al. 2006).
Many studies have attempted to test whether socioeconomic differences
in CHD may be explained by confounding factors or by showing that SEP lies
along the causal chain that begins earlier than the attained SEP. These
studies try to get closer to an unbiased estimate of the causal effect of
adulthood SEP by controlling for the possible antecedents of SEP. For
example, a propensity score matching approach used in US data showed that
early-life  factors  explained  a  large  proportion  of  the  education  and  CHD
association (Loucks et al. 2012). Data on Swedish conscripts suggested that a
large component of the association between education and CHD could be
explained by factors already evident at conscription (Falkstedt &
Hemmingsson 2011). Moreover, a Danish study comparing monozygotic and
dizygotic  twins  suggested  that  the  association  between  education  and  CHD
incidence was strongly influenced by genetic factors (Madsen et al. 2014). By
contrast, a sibling fixed-effects analysis of CVD mortality in Norway
indicated that shared family factors in siblings could explain approximately
30% of the variance by education (Naess et al. 2012).
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Despite a wealth of studies, we still know very little about the independent
contributions  of  different  dimensions  of  SEP  on  MI  onset.  The  above-
mentioned meta-analysis suggested that RR associated with income was
larger than that associated with education or occupation (Manrique-Garcia et
al. 2011). Yet, this may stem in part from a stronger reverse causality bias in
studies using income rather than education or occupation. Other studies
indicate that education has a more robust association with MI or CHD
incidence. For instance, Geyer and colleagues (2006) emphasised the need to
examine all dimensions of SEP, demonstrating that education, income, and
occupational position all carried independent effects on MI morbidity and
mortality. German data on MI morbidity amongst 147 264 men and women
followed up between 1987 and 1996 found stronger effects for education and
occupation than individual taxable income, whereas a register-based sample
of 4 million Swedes followed between 1990 and 1995 found that income had
the strongest association with MI mortality (Geyer et al. 2006). Education
also predicted MI more strongly than income in a Dutch study (Huisman et
al. 2008) as well as non-fatal MI in an international case-control study
(Rosengren  et  al.  2009).  The  one  study  to  consider  wealth  found  that  it
predicted CHD incidence better than household income in a two-year follow-
up of an older sample in England (McMunn et al. 2008). An early study
based on an occupational cohort in the US observed that the influence of
education on CHD was greater than that of occupational level (Hinkle et al.
1968).  Furthermore,  Winkelby  and  colleagues  compared  the  associations  of
education, income and occupation with cardiovascular risk factors such as
blood pressure, cholesterol and smoking in a cross-sectional study in the US.
They concluded that, of the three variables, education showed the most
robust and consistent relationship with the health outcomes (Winkleby et al.
1992).
In summary, a wide body of literature exists on the prospective
relationship  between  adulthood  SEP and  MI,  while  a  few studies  support  a
stronger association for education than other SEP measures. Information on
the association with wealth, however, remains particularly scarce.
Furthermore, the extent to which the relationship between adulthood SEP
and MI is explained by prior confounding or explanatory factors remains
unclear.
4.1.2 SOCIOECONOMIC RESOURCES AND MI FATALITY
Inequalities in fatality have been observed based on income (Abbasi et al.
2015; Alter et al. 2006; Gerber et al. 2008; Rasmussen et al. 2006; Rosvall et
al. 2008; Stirbu et al. 2012; Bernheim et al. 2007; van Oeffelen et al. 2012),
education (Rasmussen et al. 2006; Coady et al. 2014; Igland et al. 2014;
Kirchberger et al. 2014) and occupation (Gerward et al. 2010; Peltonen et al.
2000). Fatality has been measured during several different time windows,
although most studies have found similar associations regardless of the
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length of follow-up after MI, with associations often appearing stronger for
younger age groups.
An early Finnish study of mortality in male MI or chronic coronary
disease patients between 1972 and 1975 examined differences between
occupational groups finding higher out-of-hospital death rates and lower
one-year survival for unskilled workers and farmers (Koskenvuo et al. 1981).
The  FINMONICA  study  from  1983  to  1992  documented  income  and
education inequalities in pre-hospital, first-day, 2- to 27-day and 28- to 365-
day mortality after MI in both sexes (Salomaa et al. 2000; Salomaa et al.
2001). These inequalities appeared stronger using a three-category income
measure than a two-category education measure, resulting in a ratio of over 3
for 28-day fatality when comparing the lowest and the highest income groups
(Salomaa  et  al.  2000).  However,  education  and  income  were  not  both
included in the same models. Income was also measured close to the incident
event, possibly biasing the estimate upward by reverse causality. Of the
differences in mortality between the high- and low-income groups,
approximately half were attributed to differences in incidence and half to
differences in case fatality (Salomaa et al. 2001). Interestingly, income was
also found to predict some care-related factors for men, such as treatment in
specialist hospitals, angiographies and revascularisations, while no
consistent differences emerged amongst women (Salomaa et al. 2001).
Previous studies have observed social inequalities in cardiac procedures in
Finland in the 1980s and 1990s (Hetemaa et al. 2004; Keskimäki et al. 1997).
The FINAMI study also reported differences in 28-day fatality rates by
education, occupation and individual taxable income between 1993 and
2002, which did not change in magnitude during the follow-up period
(Lammintausta  et  al.  2012),  but  did  not  assess  which  of  these  dimensions
represented the strongest predictor of fatality.
The proposed explanatory factors for inequalities in fatality include delays
in treatment (which would emerge as inequalities in out-of-hospital deaths in
particular), differences in the quality of care, levels of cardiac risk factors and
comorbidities  and  the  severity  of  the  heart  attack.  For  example,  in  a  US
study, accounting for patient demographics, education, clinical factors
(including current smoking, diabetes, hypertension, hypercholesterolemia,
chronic lung disease, prior coronary artery disease, congestive heart failure
during  admission,  ejection  fraction  and  a  prognostic  risk  score)  and  health
insurance status nearly completely explained the higher one-year fatality in
those  with  lower  incomes  (HR  2.80  attenuated  to  1.19)  (Bernheim  et  al.
2007). In a study from Canada, income more strongly than education
predicted  behaviour  one  month  after  MI  incidence  (Chan  et  al.  2008).  For
example, those with higher incomes were more likely to exercise, less likely
to smoke and more likely to reduce alcohol consumption, but not more likely
to modify their diet (Chan et al. 2008).
Studies comparing the independent associations between different SEP
measures and MI fatality remain scarce. One exception is a register-based
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study from Denmark that compared the association between both a three-
category education measure and taxable household income tertiles against
30-day fatality and long-term mortality more than 30 days after hospitalised
MI, finding a stronger association for income than education (Rasmussen et
al. 2006). In the 30 to 64 years age group, both education and income had
independent effects on fatality (30-day fatality: low income RR 1.54, low
education RR 1.24; long-term fatality: low income RR 1.65, low education
1.33) after controlling additionally for age, sex, period, marital status and
comorbidities. These effects were less strong in the older age group (65 to 74
years). Interestingly, the Danish data also revealed that income more
strongly than education positively influenced the initiation of statin and beta-
blocker treatment after MI and negatively affected interruptions in statin
treatment (Rasmussen et al. 2007). Furthermore, a US study also found a
stronger association of self-reported household income with one-year fatality
compared to education when included in the same model (Bernheim et al.
2007). In a Canadian study, education exhibited a similar but less robust
relationship with long-term mortality after MI than income (Alter et al.
2006). On the other hand, education and income were identified to have
interactive effects on long-term fatality following MI in an Israeli study,
whereby  the  risk  associated  with  a  low  income  was  stronger  for  those  with
less  education  (<12  years  of  education)  (Gerber  et  al.  2008).  However,  the
larger Danish study did not find a significant interaction between the two
SEP measures for either short- or long-term mortality (Rasmussen et al.
2006).
To summarise, several studies found that survival after MI incidence is
linked to adulthood SEP factors. Evidence indicating a stronger role for
income on fatality compared to education remains tentative, and gaps persist
in the evidence on the relative roles of occupation and wealth. Several
possible explanatory factors for the relationship between SEP indicators and
fatality have been identified, such as clinical factors at incidence and care-
related factors following MI, but further research should seek to identify the
most relevant factors. Identifying the relative impact of different dimensions
of SEP may prove useful for determining the most important factors.
4.2 CHILDHOOD SOCIOECONOMIC CIRCUMSTANCES
AND MI
Over the years, a wealth of evidence has accumulated for the association
between childhood circumstances and CHD (Galobardes, Smith, et al. 2006;
Ben-Shlomo & Kuh 2002; Pollitt et al. 2005). For example, Galobardes and
colleagues (2006) reviewed studies conducted until 2004 on the association
of childhood socioeconomic circumstances and CVD outcomes, finding that
31 of 40 studies demonstrated a robust association between the two.
However, the association was stronger for stroke than CHD. Another review
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examined support for the association of different life course models with
cardiovascular outcomes, and concluded that evidence of a direct effect of
early  SEP  was  not  strong,  but  supported  a  cumulative  life  course  model
(Pollitt et al. 2005). A more recent study with US data used marginal
structural models to control for time-varying confounding by cardiovascular
risk  factors  as  well  as  mediation  by  adult  SEP.  This  study  concluded  that
there was a direct effect of early-life SEP (as measured by parental education,
father’s  occupation,  region  of  birth  and  childhood rural  residence)  on  CHD
incidence, whereby the most disadvantaged quartile exhibited a risk ratio
1.30  compared  to  the  most  advantaged  (Nandi  et  al.  2012).  Several  studies
have suggested some residual CHD risk associated with a disadvantaged
childhood  SEP  (often  measured  using  father’s  occupation  or  an  index  of
disadvantage) when adjusted for adulthood SEP (Bowen 2010; Falkstedt et
al.  2011;  Galobardes,  Smith,  et  al.  2006;  Gliksman  et  al.  1995;  Kaplan  &
Salonen 1990; Kauhanen et al. 2006; Nandi et al. 2012; Notkola et al. 1985;
O’Rand & Hamil-Luker 2005; Ramsay et al. 2007; Wamala et al. 2001).
Many researchers have suggested, however, while adulthood SEP may more
closely predict CHD, the effects of childhood and adulthood disadvantage are
likely cumulative (Mishra et al. 2013; Loucks et al. 2009; Pollitt et al. 2005;
Wamala et al. 2001).
Notkola and colleagues (1985) reported inequalities associated with
childhood socioeconomic conditions in a cohort born between 1900 and 1919
in Finland. Using an index combining information on farm size and father’s
occupation, they showed men born to landless fathers in the east were at
greatest risk for MI. Amongst men in the Kuopio study, researchers found no
association between an index of childhood conditions (parental education
and occupation, farm residence, farm size and perceived family wealth) and
CVD mortality (Lynch et al. 1994), yet an association emerged between the
index and signs of ischemia from clinical tests (Kaplan & Salonen 1990).
However,  a  later  follow-up  of  the  same  cohort  demonstrated  that,  when
historical  data  from  school  records  was  used  rather  than  self-report,  men
socially disadvantaged during childhood showed a greater risk of acute
coronary events. This relationship persisted even after adjusting for several
risk factors as well as education and income level in adulthood (HR 1.63, 95%
confidence interval (CI) 1.09–2.44) (Kauhanen et al. 2006). Father’s
occupation was also associated with CHD in men born at Helsinki University
Central Hospital between 1934 and 1944 (Eriksson et al. 2001). A register-
based study of mortality revealed that the occupation of the household head
predicted CVD mortality in both men and women born between 1956 and
1960 (Pensola & Martikainen 2003a; Pensola & Martikainen 2003b). Living
in a single-parent household as a child also predicted CVD mortality in
women (Pensola & Martikainen 2003b).
One shortcoming found in the existing literature lies in understanding
how different childhood circumstances impact CHD onset and fatality.
Studies  have  most  commonly  used  father’s  occupation  or  an  index  of
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disadvantage as the indicators of childhood SEP. Given the evidence of both
the interdependent and independent effects of different adulthood
socioeconomic resources, it is likely that different aspects of childhood
circumstances influence health in later life through divergent pathways.
Maternal and paternal education, social class, childhood economic hardship,
household conditions and family structure correlate with one another, but
may carry different implications for later health and wellbeing. Furthermore,
while evidence has accumulated on the link between childhood factors and
MI  or  CHD  incidence  and  mortality,  to  date  only  one  prior  study  to  our
knowledge considered the role of childhood circumstances on MI prognosis.
Using the Uppsala cohort study, Rajaleid and colleagues (2009) sought to
understand how the father’s social class predicted short-term fatality. Their
results  suggest  some  association  between  the  two,  though  it  was  not  found
statistically significant. Thus, a notable gap in the evidence exists regarding
whether childhood circumstances affect fatality after incident CHD.
4.3 LIVING ARRANGEMENTS AND PARTNER
CHARACTERISTICS
4.3.1 LIVING ARRANGEMENTS AND MI INCIDENCE
Previous research has shown that living arrangements during childhood and
adulthood carry implications for health and mortality (Carr & Springer 2010;
Hu & Goldman 1990; Kiecolt-Glaser & Newton 2001; Lillard & Panis 1996;
Ross  1995).  An  extensive  body  of  literature  exists  on  the  marital  advantage
for mortality (Ben-Shlomo et al. 1993; Ebrahim et al. 1995; Gove 1973; Hu &
Goldman 1990; Johnson et al. 2000; Kaplan & Kronick 2006; Lillard & Panis
1996; Manzoli et al. 2007; Martikainen et al. 2005; Rendall et al. 2011). One
common finding has been that marital status impacts men more strongly
than  women  (e.g.  Gove  1973;  Kaplan  &  Kronick  2006;  Rendall  et  al.  2011;
Staehelin et al. 2012; Umberson 1992). Johnson and colleagues’ (Johnson et
al. 2000) analysis of US data, however, suggests that most of the gender
difference is removed after adjusting for employment status. In Finland, the
association between marital status and mortality has also been found
(Koskinen et al. 2007; Martikainen et al. 2005; Valkonen 1982). Relative
mortality differences by marital status were, in fact, found to increase in the
period between 1975 and 2000 (Martikainen et al. 2005). Between 1996 and
2000, the RR of CHD mortality when compared to married individuals
(adjusted for age, education, occupational class and employment status)
stood at 1.94 for cohabiting women, 1.75 for women living with someone
other than a partner and 2.03 for women living alone (RR 1.44, 2.11 and 2.41,
respectively, for men), with lower estimated effects for older individuals (>65
years) (Koskinen et al. 2007).
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Several studies have demonstrated that marital status or living alone are
associated with CHD and MI incidence (Floud et al. 2014; Gerward et al.
2010; Koskenvuo et al. 1981; Lammintausta et al. 2014; Mendes de Leon et
al. 1992; Nielsen et al. 2006). An early Finnish study identified marital status
differentials in CHD incidence in men in 1972, whereby widowed and
divorced men had the highest risks (Koskenvuo et al. 1981). In addition, age-
standardised MI incidence rates were higher in the unmarried compared to
the married in the FINAMI study between 1993 and 2002 (Lammintausta et
al. 2014). However, neither of these studies controlled for socioeconomic
factors related to marital status. A Swedish prospective study adjusted for a
comprehensive list of baseline biological and behavioural factors as well as
occupation, and found increased residual risks of acute coronary event
incidence (MI hospitalisations and CHD deaths) in never-married, divorced
and widowed men, but weaker results in women (Gerward et al. 2010).
Few studies have considered how non-marital cohabitation differs in
terms  of  CHD  risk  compared  to  living  with  a  spouse.  Most  studies  do  not
assess cohabiters as a separate group. Thus, how similar cohabitation and
marriage are remains unclear. Evidence from studies on other health
outcomes largely show that cohabiters tend to experience better health than
unpartnered individuals, yet they experience greater health risks than
married persons (Brown et al. 2006; Carr & Springer 2010; Drefahl 2012;
Joutsenniemi  et  al.  2007;  Koskinen  et  al.  2007;  Liu  &  Reczek  2012;
Marcussen  2005;  Staehelin  et  al.  2012;  Wu  et  al.  2003).  However,  the
literature suggests gender differences may exist, since the mortality risk for
cohabiting women is similar to non-cohabiting unmarried women, whereas
for men there is a clearer cohabiting advantage (Koskinen et al. 2007; Liu &
Reczek 2012; Staehelin et al. 2012). Furthermore, in a Swiss study cohabiting
women appeared to have an even higher mortality risk than women living
alone (Staehelin et al. 2012).
To understand how marriage protection mechanisms might impact
marital status differentials in CVD mortality, a study in Scotland considered
the roles of behavioural factors, psychological distress and metabolic
dysregulation (Molloy et al. 2009). Adjusting for all of these factors resulted
in  a  greater  attenuation  of  CVD  mortality  risk  in  divorced  individuals
(reduction of 39% in men, 27% in women) than in the never-married
individuals  (16%  in  men,  17%  in  women).  Behavioural  factors  (including
physical activity, smoking and alcohol consumption) emerged as the
strongest explanatory factors.
This rich research tradition on marital status differences in health has
primarily focused on mortality, documenting notable gender differences and
the effects of both social causation and health selection. Yet, we know less
about whether marital status influences MI morbidity and how this may
relate specifically to living arrangements. It remains unclear, for example,
whether those who cohabit have risk profiles more similar to married
individuals or those living alone at mid-life. A further unresolved question is
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the extent to which socioeconomic factors confound or explain the observed
differences in MI incidence, which may also reveal considerable gender
differences.
4.3.2 LIVING ARRANGEMENTS AND MI FATALITY
Understanding the links between marital status and survival in MI patients
represents an important line of research, where several studies have
demonstrated the association between the two (Chandra et al. 1983; Gerward
et al. 2010; Greenwood et al. 1995; Panagiotakos et al. 2008; Quinones et al.
2014). In a comparison of one- and three-year fatality rates associated with
men’s marital status in Finland, Koskenvuo and colleagues (1981) found the
highest fatality rates in divorced and single men, and the highest pre-hospital
death rates in singles. The more recent FINAMI study from 1993 to 2002
also examined pre-hospital, first-day, 28-day and one-year fatality in both
men and women, finding higher fatality rates in previously married (divorced
or widowed) and never-married patients and in patients living alone
(Lammintausta et  al.  2014).  In addition,  in a Swedish study,  both first-  and
28-day fatality rates were elevated in never-married, divorced and widowed
patients compared to married individuals, and the risks were independent of
numerous baseline biological and behavioural factors (Gerward et al. 2010).
Several possible underlying mechanisms may explain the observed
differences in fatality by marital status. For example, in Canada, being
married was associated with lower odds of a delayed entry to care following
chest pain due to MI in men but not in women (Atzema et al. 2011).
Furthermore, a meta-analysis found marital status differentials in cardiac
rehabilitation attendance (Molloy, Hamer, et al. 2008). Underuse of several
drugs for CVD was also observed in the unmarried population in Norway
(Kravdal & Grundy 2014), suggesting that differences in treatment adherence
may contribute to worse outcomes.
Previous studies have also focused on the risks associated with living
alone, with findings of higher fatality in MI patients living alone (Bucholz et
al.  2011;  Case  et  al.  1992;  Nielsen  &  Mard  2010;  Schmaltz  et  al.  2007),
although not in all studies (O’Shea et al. 2002). In the Beta-Blocker Heart
Attack Trial, long-term survival after MI was worse for socially isolated
patients  experiencing  a  high  degree  of  stress  (Ruberman  et  al.  1984).  In  a
Canadian study, the higher long-term fatality risk associated with living
alone was more elevated in men than women (Schmaltz  et  al.  2007).  When
experiencing MI, the presence of a proximate person in the household to
provide  instrumental  support  is  likely  to  be  of  central  importance  to  short-
term survival. Previous studies observed an association between pre-hospital
MI-linked deaths and living alone or being unmarried (Empana et al. 2008;
Lammintausta et al. 2014; Sorlie et al. 2004), demonstrating the importance
of considering immediate MI fatality when examining the role of living
arrangements in the progression and prevalence of disease.
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To summarise, multiple studies support the association between marital
status and fatality following MI. It remains unclear whether this association
is similar for short-term and long-term mortality, as well as for men and
women. Furthermore,  for  the most part,  the literature on MI incidence and
fatality has followed two parallel lines of research on the effects of marital
status and the effects of living alone. Yet, the combined effects remain
relatively unstudied. Finally, little evidence exists on the role of
socioeconomic resources in explaining such differentials.
4.3.3 PARTNER EDUCATION AND MI
Several studies have examined the association between the partner’s
education and mortality (Bosma et al. 1995; Jaffe et al. 2005; Jaffe et al.
2006; Kravdal 2008; Martikainen 1995; Skalická & Kunst 2008; Torssander
& Erikson 2009). The exact nature of the link between these two is yet to be
fully understood. A handful of studies have also compared whether the
positive effects of a partner’s higher education differ by gender, finding that
the effects appear stronger for men (Jaffe et al. 2005; Jaffe et al. 2006;
Skalická & Kunst 2008; Torssander & Erikson 2009). In Finland,
Martikainen  (1995)  found  independent  effects  for  both  an  individual’s  own
and their partner’s education in mutually adjusted models of circulatory
mortality in men, while in women the husband’s occupational class emerged
as most important.
Only a few recent studies have examined whether the partner’s education
predicts MI or CHD incidence or fatality independent of one’s own
education. Researchers have observed an inverse relationship between the
partner’s high educational attainment and CHD risk (Bosma et al. 1995;
Egeland  et  al.  2002).  Wives’  low education  predicted  higher  fatal  and  non-
fatal MI incidence amongst Lithuanian and Dutch men, which was not fully
explained  by  coronary  risk  factors  at  baseline  (Bosma et  al.  1995). Egeland
and colleagues (2002) examined CHD mortality in Norway, finding an
interaction between men’s own and their partner’s education, indicating that
the high educational attainment of wives was associated with greater benefits
for men who themselves were highly educated. Earlier studies from the US
focused  on  the  possible  elevated  CHD  risk  in  men  whose  wives  were  more
highly educated than themselves (Bruhn et al. 1966; Carmelli et al. 1985;
Haynes  et  al.  1983;  Shekelle  et  al.  1969;  Suarez  &  Barrett-Connor  1984).  A
few studies also identified elevated risks for women when the husband was
more highly educated than the wife (Bruhn et al. 1966; Szklo et al. 1976).
These findings garnered considerable interest and debate on the potential
negative health effects of ‘status discrepancy’ between spouses through role
conflict and stress. However, these studies received criticism for problems
with  conceptualisation  and  measurement  (Vernon  &  Buffler  1988).  The
inconsistent findings in the literature may, however, also suggest that the
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health consequences of the spouse’s socioeconomic resources depend on the
cultural and temporal context (Matthews 2002).
To conclude, some evidence exists indicating that a partner’s education is
associated with mortality over and above the effects of one’s own education,
although a great deal still remains unknown about whether and how partner
education and MI morbidity or mortality relate to each other. Moreover, the
mechanisms and confounders of this association remain unclear.
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5 AIMS AND RESEARCH QUESTIONS
This thesis explores the variety of socioeconomic and –demographic factors
that impact cardiac health. To do so, the thesis relies on four sub-studies,
each of which addresses specific research objectives, all using a prospective
study design to study the social  determinants of  MI incidence and survival.
Each of the studies relies on Finnish register-based data. The personal
identity codes implemented in Finland in the 1960s enable us to link
information from various population registers, creating an invaluable
resource for research. Furthermore, the data allow for the use of nationally
representative samples with reliable information on household
characteristics and socioeconomic circumstances across the life course,
combined with good-quality data on MI hospitalisations and mortality.
Figure 1 describes the overall framework for the study. Men and women are
analysed separately across all four sub-studies, since the CHD profile can
differ  for  men  and  women  and  may  be  driven  by  somewhat  different
determinants.
In the first study, adulthood socioeconomic resources are investigated in
detail. Overall, this study aims to assess how education, occupation, income
and wealth as separate dimensions of SEP predict MI incidence and fatality.
The study seeks to identify the contribution of each of these on the
development of—and mortality from—MI. Study I seeks to determine
whether education predicts incidence more strongly than the other
socioeconomic factors and whether the benefits of material resources may in
particular influence survival after MI. Some evidence to this extent has been
found in a small number of studies on the onset of functional health
problems  and  their  progression  and  subsequent  survival  (Herd  et  al.  2007;
House et al. 2005; Zimmer & House 2003), yet the hypothesis has not been
tested regarding MI incidence and fatality or for the Nordic context.
Examining this issue in Finland may provide interesting insight into whether
the importance of material resources also applies to a country with universal
healthcare coverage.
The second study (study II) seeks to map out how different aspects of
childhood circumstances have influenced later MI morbidity and fatality.
Children  from  a  sample  of  households  from  the  1950  Finnish  census  were
followed until 2010. The census data offers an invaluable opportunity to use
measures  of  childhood  factors  that  have  not  been  collected  through
retrospective self-reporting, making it more reliable than the self-recall of
childhood conditions in survey studies. Prior studies have also primarily used
father’s occupation as a measure of parental SEP and done little to
differentiate between various features of childhood circumstances. Therefore
study II applies a wider lens to measure childhood social factors, and
examines how the effects are mediated by later socioeconomic attainment. In
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addition, the degree to which the associations between adulthood education
and income and MI are explained by earlier childhood circumstances is
investigated.
Studies III  and IV delve more deeply into the association between living
arrangements and MI. Study III investigates how living with a marital
partner, cohabiting or living alone in mid-life are associated with MI after
adjusting for socioeconomic factors. Given the overlap between marital
status, living arrangements and SEP, study III integrates theories on both the
potential benefits of marriage, shared socioeconomic resources and the role
of proximate social support on improving the chance of survival. Of interest
is whether the health advantages associated with marriage also extend to
unmarried cohabiting individuals, since they may also benefit from shared
socioeconomic  resources  and  the  close  proximity  of  social  support.  Less  is
known about the health characteristics of cohabiters than married
individuals, but as an increasing common living arrangement, cohabiters
represent an important population group to study.
Study IV examines the link between living arrangements and
socioeconomic resources in even greater detail, adding to the equation the
education of the spouse or cohabiting partner. Recognising that education is
not only an individual-level resource, this study examines how the partner’s
education may act as an additional health-enhancing factor preventing MI
morbidity and fatality. In particular, study IV addresses the gap in the
research literature on how partner educational resources contribute to
survival following MI. In light of the prior research indicating educational
discrepancy effects, possible heterogeneity in the effects of partner’s
education by own education is also explored.
Briefly, the main research questions are as follows:
I. What are the total and net associations between different
indicators of SEP and MI incidence and fatality?
II. What are the total and net associations between various indicators
of childhood circumstances and MI incidence and fatality? Are
these associations mediated by later education or income?
Conversely, do childhood circumstances explain the associations
between adulthood SEP and MI?
III. How do different living arrangements, including living with a
spouse, cohabiting partner or alone, predict MI incidence and
fatality? Do these associations differ by gender?
IV. Does the partner’s education predict MI incidence and fatality over
and above one’s own education? Does heterogeneity exist in the
effect according to one’s own education?
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Figure 1 Study framework of the socioeconomic and –demographic determinants of
myocardial infarction incidence and fatality
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6 DATA AND METHODS
6.1 DATA AND STUDY POPULATION
The data used in each of the studies originates from Finnish administrative
registers that cover the entire resident population. Statistics Finland created
the linked datasets using personal identity codes, and all data were
anonymised for research purposes. The studies in this thesis primarily relied
on data from the population, employment and cause-of-death registers of
Statistics Finland, as well as the hospital discharge records of the National
Institute for Health and Welfare (THL) and the register for eligibility for
reimbursement for medications to treat certain conditions from the Social
Insurance Institution (KELA).
Studies  I,  III  and  IV  used  a  dataset  based  on  an  11%  sample  of  the
registered  Finnish  population  over  15  years  of  age  during  the  period  1987
through 2007, which was combined with an 80% oversample of all deaths
occurring during that period. The oversampling was adjusted for in all
descriptive statistics and analyses using sampling weights constructed from
known sampling probabilities. Study II used data based on a 10% sample of
households  from  the  1950  Finnish  census  (Statistics  Finland  1997).  All
individuals  from  the  sampled  households  who  could  be  linked  with  their
personal identity codes were followed-up in population and hospitalisation
registers from 1970 onwards. Failure to link persons to later data likely
resulted from emigration or mortality before the system of personality
identity  codes  was  introduced.  Using  a  combination  of  unique  codes  for
households and families within households, different members of the same
families could be identified. Study II focused on those who had been children
(0 to 14 years of  age) in those families during the time of  the census.  More
detailed information on the data structure and identification procedures can
be found elsewhere (Elo et al. 2014).
In each study, the interest was on the first MI experienced in later
adulthood.  Individuals  who  did  not  reside  in  private  residences  at  baseline
(i.e., the institutionalised population) or who had recorded CHD
hospitalisations prior to baseline since 1970 were excluded. In studies I, III
and IV, individuals with special reimbursement rights for CHD medication at
baseline were also excluded. Exclusion criteria were applied to identify the
first  MI  incidence  and  reduce  potential  bias  from  reverse  causality,  with
between one to six percent excluded according to study. The exact age-ranges
and follow-up times varied between studies. In studies I and III, adults aged
40 to 60 years in 1995 were followed-up between 1996 and 2007. The follow-
up  period  for  study  II  began  in  1988  when  the  individuals  studied  were
between 37 and 51 years of age and ended at the end of 2010. In study IV, the
baseline sample included individuals  aged 40 to 69 years in 1990 who were
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followed-up between 1991 and 2007. Table 1 describes the sample
characteristics, outcome measurements and variables for each study.
6.2 OUTCOME MEASUREMENTS
MI was identified from hospital discharge and cause-of-death registers.
International Classification of Diseases (ICD) versions 8, 9 and 10 were in
use in Finland during the period studied and MIs were identified by code 410
from ICD-8 and 9 and codes I21 and I22 from ICD-10. For MI incidence,
interest focused on the first occurrence of MI regardless of fatal or non-fatal
outcome.  Deaths  where  MI  was  either  the  primary  or  a  contributing  cause
were both selected. For fatality, three broad types of outcomes were studied.
First-day fatality (studies I and III) distinguished all those who died on the
first recorded day of MI incidence whether out-of-hospital or in-hospital. 28-
day fatality (studies II and IV) distinguished those who died within 28 days
from the first recorded incidence and included both out-of-hospital MI
deaths as well as all-cause deaths after MI hospitalisation. In studies I and
III, long-term fatality was examined in all MI patients who survived the first
day, while, in studies II and IV, long-term fatality follow-up began on the 28th
day following MI incidence. In study I, long-term fatality focused specifically
on mortality where MI was identified as the cause of death, whereas all-cause
mortality was the defined outcome for long-term fatality in studies II, III and
IV,  since  the  underlying  CHD  was  a  likely  contributing  factor  for  mortality
from comorbidities.
6.3 SOCIOECONOMIC VARIABLES
6.3.1 EDUCATION
One’s  own  education  was  a  key  variable  of  interest  in  studies  I,  II  and  IV,
while  study  IV  also  examined  partner  education.  The  education  measure
distinguishes between different levels of qualifications that also reflect the
number of  years studied.  Study I  provided the most detail  on the education
variable, categorised as 1) higher and lower tertiary (>14 years of education),
2) lowest tertiary (up to 14 years consisting of vocational degrees such as
training for technicians and nurses), 3) secondary (up to 12 years) and 4)
basic education or schooling unknown. The basic category indicates a lack of
recognised qualifications beyond primary school (up to nine years of
education). This categorisation was also used in study III, where education
served as a control variable. Studies III and IV combined the two categories
of tertiary education. Furthermore, the interaction analyses in study IV only
used  a  dichotomised  variable  for  basic  education  to  improve  the  statistical
power.
44
6.3.2 INCOME
Household disposable income was used as a measure for income in studies I
and III. Household disposable income measures consumption potential and
is less strongly affected by changes in one’s employment status than
individual  income,  making  it  less  susceptible  to  bias  from  reverse  causality
(Martikainen  et  al.  2009).  Household  disposable  income consists  of  wages,
capital income and income transfers for all household members taking into
account taxes. To adjust for household size, the amount was divided by the
number of consumption units in the household calculated using the modified
OECD  equivalence  scale  (OECD  2013).  Household  income  was  missing  for
approximately  1%  of  individuals,  who  were  excluded  in  the  analyses  that
included income. In study III, the measure was a time-varying indicator
updated for each year of follow-up. Individual taxable income was available
as the income measure in studies II and IV. It takes into account the wages,
capital income and taxable income transfers of the individual. Household
and individual income were both operationalised with relative position in the
income distribution. In studies I and III, quintiles were derived from cut-off
points  from  the  whole  sample  population.  In  studies  II  and  IV,  these  were
calculated for men and women separately.
6.3.3 OCCUPATION
A measure of occupational social class from baseline was used in studies I, III
and IV. The categories were based on the following classification employed
by Statistics Finland: 1) upper non-manual, 2) lower non-manual, 3)
specialised manual, 4) non-specialised manual, 5) farmer or entrepreneur
and  6)  other  or  unknown.  If  occupation  was  missing  for  a  given  year,
information from previous years had been retrieved if available. Retired and
unemployed individuals were classified according to their previous
occupations. For homemakers without a prior occupation, the occupation of
the primary household earner had been applied.
6.3.4 WEALTH
Household  taxable  wealth  was  used  in  studies  I  and  III.  In  study  I,  wealth
was  measured  at  baseline  while  in  study  II  it  was  a  time-varying  indicator
from  1995  to  2002  when  the  measure  was  no  longer  available  in  the  tax
records. Household taxable wealth included assets such as property, shares
and business assets. Debts were deducted from the sum to calculate net
wealth,  after  which  it  was  adjusted  for  household  size  and  categorised  into
quintiles.
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6.3.5 CHILDHOOD CIRCUMSTANCES
For study II, information on childhood conditions was derived from the 1950
population census. The highest level of parental education (mother or father)
was grouped into 1) beyond primary school, 2) primary school and 3) less
than primary school or schooling unknown. The father’s occupation was used
for parental occupational SEP, except in mother-only households. Parental
occupation consisted of 1) professional or administrative occupations, 2)
agricultural and manual-labour workers, 3) farmers with less than 10
hectares of land 4) farmers with 10 or more hectares of land, 5) employer or
self-employed and 6) other or unknown. Housing conditions were measured
by the extent of crowding in the household, which distinguished between 1)
less  than  two,  2)  two,  3)  three  or  4)  four  or  more  individuals  per  heated
room. The home ownership variable was grouped into owner-occupiers,
tenant families and a residual group of unknown. Finally, family structure
distinguished between two-parent and single-parent households.
6.4 SOCIO-DEMOGRAPHIC VARIABLES
The variable on living arrangements used in study III  relied on information
from the household of residence as well as on marital status. The categories
consisted of 1) living with a spouse, 2) cohabiting with a non-marital partner,
3)  living with someone other (or others)  than a partner and 4) living alone.
Cohabitation with a non-marital partner was identified by Statistics Finland
using a combination of marital status and household information, namely
when an unmarried individual  was living with an individual  of  the opposite
sex who was not a sibling with an age difference of less than 16 years.
6.5 ADDITIONAL COVARIATES
In all analyses, age was adjusted either by using it as the underlying measure
of time in Cox regression or by adjusting for baseline age in five-year groups.
Given the wide age-range in study IV, the incidence analyses used age as an
underlying measurement of time whilst additionally adjusting for age at
baseline. Study II incidence analyses were also adjusted or stratified by
cohort (pre-Second World War [before 30 November 1939], during war [30
November 1939 to 19 September 1944] and post-war [after 19 September
1944]). For fatality analyses across all studies, age at MI incidence was used.
The year of MI was also adjusted for in the fatality analyses in studies II and
IV to control for possible changes in care-related factors during the lengthy
follow-up.
Employment  status  served  as  a  control  variable  in  studies  I,  III  and  IV
and was based on the main activity during a given year. In study I and III, the
variable was grouped into employed, unemployed, individuals on disability
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pension and other. In study IV, the variable distinguished between employed,
unemployed, retired and other individuals.
The analyses in study I adjusted for region of residence at baseline (22
categories with the capital region as reference group) to control for regional
differences  in  CHD  mortality  rates,  but  this  was  not  found  to  have  a
noticeable impact on the results. For similar reasons, the region of residence
in  1950  (five  categories  using  western  Finland  as  the  reference  group)  was
adjusted for in all analyses in study II.
6.6 STATISTICAL METHODS
Cox’s  proportional  hazards  regression  models  were  used  to  study  MI
incidence and long-term fatality. Cox regression is semi-parametric in that it
does not specify a baseline hazard function (Singer & Willett 2003). The
hazard ratio (HR) describes the relative risk of an event at any given moment
during the follow-up, which means that an underlying assumption of the
model is that the hazards are proportional throughout the follow-up. Visual
inspection of the Kaplan-Meier survival curves did not reveal substantial
deviations from proportionality for the primary variables studied.
In addition, MI incidence was studied with age as the underlying time in
studies  II,  III  and  IV,  which  adjusts  for  its  effects  (Singer  &  Willett  2003).
Follow-up for MI incidence began at baseline and was censored for the date
of first MI outcome (non-fatal or fatal), death from other causes, emigration
or the last year of register-based follow-up data, whichever occurred first. In
addition to the regular models, study II also applied a sibling fixed-effects
model for incidence to control for time-invariant shared family factors. In
order to accomplish this, the analyses were restricted to the same-sex
siblings amongst whom at least one experienced MI during the follow-up.
Only same-sex siblings were used in these analyses,  since the age profile  of
first CHD incidence differs substantially in men and women. Fixed-effects
Cox regression analyses were performed using stratification (Allison 2009)
whereby  the  baseline  hazard  was  allowed  to  vary  between  families  and  the
effects of education and income were estimated from the variance within
same-sex siblings.
The fatality analyses were restricted to those who experienced MI during
the follow-up. Short-term fatality was analysed using logistic regression
(studies  I,  II  and  III)  and  log-binomial  regression  (study  IV)  models.  The
follow-up in the Cox regression models for long-term fatality began at the
end of the period for short-term fatality analysis, and, similarly to incidence
analyses, was censored for the date of death, emigration or last year of
register data.
Study I examined the effects of the different dimensions of SEP applying
total and net effect models. In the total effects models, education, occupation,
household income and household wealth were each studied separately
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adjusting for age and region of residence at baseline. In the net effects model,
all the SEP indicators were incorporated together and further adjusted for
employment status to control for any possible confounding of income’s
effect.
The primary focus in study II was to investigate associations between
childhood circumstances and MI. Standard errors in the analyses were
adjusted for clustering at the family level. In the basic model, the total effects
of each childhood indicator were examined separately adjusting for age (and
year  of  MI  for  fatality  analyses)  and  region  of  residence  in  1950.  The
childhood model included all the childhood indicators together, and the full
model further adjusted for adulthood education and individual income.
Additional models were estimated to study how education and income effects
were explained by childhood circumstances. The total effects models
estimated the effects of education or individual taxable income controlling
only  for  age  and  region  of  residence  in  1950.  The  next  model  added  the
measured childhood factors together with either education or income. Lastly,
a sibling fixed-effects model for MI incidence was applied for education and
income separately adjusting only for age.
Study III focused on living arrangements, and used a time-varying
variable updated each follow-up year based on data from the previous year.
Here, the results from two models are described. In model 1, the variable for
living arrangements was adjusted only for age. Model 2 included living
arrangements together with age, education, occupation, household income,
wealth and employment status. Interaction by gender was also studied in the
combined sample of men and women by applying a multiplicative interaction
term between gender and living arrangements.
In study IV, partner’s education and one’s own education were examined
together. The basic model included the variables separately, adjusted for age
as well as year of MI for the fatality analyses. The fully adjusted model
incorporated both own and partner’s education and additionally adjusted for
own occupation, employment status and individual taxable income. The
interaction between the dichotomous variables for one’s own and the
partner’s basic education was examined on the additive scale by examining
the relative excess risk due to interaction (RERI), calculated using a method
provided by Andersson and colleagues (Andersson et al. 2005).
All analyses were conducted separately for men and women, and were
performed using STATA software (StataCorps, Texas, USA).
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Table 1. Sample characteristics, outcome measurements and variables for each sub-
study
Sub-study I Sub-study II Sub-study III Sub-study IV
Age range at
baseline
40–60 37–51 40–60 40–69
Follow-up years 1996–2007 1988–2010 1996–2007 1991–2007
Baseline N 302 885 94 501 302 885 354 100
Outcomes MI incidence,
first-day fatality,
long-term fatality
(MI)
MI incidence,
28-day fatality,
long-term fatality
(all-cause)
MI incidence,
first-day fatality,
long-term fatality
(all-cause)
MI incidence,
28-day fatality,
long-term fatality
(all-cause)
Main independent
variables
Own education,
occupation,
household
income and
household
wealth
Parental
education,
occupation,
home
ownership,
household
crowding and
family type
during childhood
Own education
and individual
income in
adulthood
Living
arrangements
Own education
and partner’s
education
Covariates Age, region and
employment
status
Age, year of MI,
cohort and
region
Age, education,
occupation,
employment
status, household
income and
household wealth
Age, year of MI,
individual
income,
occupation and
employment
status
Interactions Between gender
and living
arrangements
Between own
and partner
education
Methods Cox regression,
logistic
regression
Cox regression
and sibling fixed-
effects, logistic
regression
Cox regression,
logistic
regression
Cox regression,
log binomial
regression,
RERI
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7 RESULTS
7.1 ADULTHOOD SOCIOECONOMIC POSITION
Study I focuses on how MI outcomes are shaped by the different types of
socioeconomic resources a person may possess. These were analysed
separately and together to better understand the magnitude of their total and
net associations with MI outcomes. We expected to find a stronger
association between education and MI incidence, and between household
income and MI fatality, which was largely confirmed. There were some other
interesting patterns revealed by the results. All indicators exhibited gradients
related to MI incidence (Table 2). Compared to the most advantaged SEP
categories, two-fold hazards were found for non-specialised manual
occupations, for women with basic education and for those falling within the
lowest  household  income  and  wealth  quintiles.  When  the  SEP  indicators
were mutually adjusted and employment status controlled for, the risk
estimates for income attenuated and became not statistically significant.
Similar risks were associated with a low education and lower occupational
social class, but in both men and women wealth’s independent effect
exhibited the strongest gradient with respect to MI incidence.
Logistic regression on the odds of first-day fatality revealed a significant
total effect for all SEP indicators (Table 3). For example, women in the lowest
income quintile had a three-fold higher odds ratio (OR) for fatality within the
first day compared to women in the highest income quintile. Mutual
adjustment and controlling for employment status attenuated the
independent effects. However, statistically significant increased odds were
still evident for the lowest wealth quintile in men and the lowest income
quintile for both men and women.
The Cox regression models for MI mortality following the first day of
incidence  again  showed  notably  higher  HRs  across  all  of  the  lower  SEP
categories (Table 4). The total effects revealed gradients based on SEP, which
appeared large across all indicators in women as well as according to income
and wealth in men. The net effects model showed a stronger impact for the
material aspects of SEP than for education or occupation in men. In women,
the  CIs  in  the  full  model  were  too  wide  to  make  strong  conclusions,  but  a
statistically significant increased risk emerged for lowest wealth quintile.
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Table 2. Myocardial infarction incidence by gender and socioeconomic position indicators
(women N = 152 886; men N = 149 999)
Women Men
Total
effects
Net
effects
Total
effects
Net
effects
% HR HR 95% CI % HR HR 95% CI
Education
Higher and lower
tertiary 11 1.00 1.00 14 1.00 1.00
Lowest tertiary 15 1.03 0.90 0.61-1.34 12 1.30 1.16 0.97-1.37
Secondary 34 1.54 1.10 0.77-1.56 34 1.76 1.35 1.15-1.58
Basic 40 2.08 1.33 0.94-1.89 41 1.95 1.41 1.20-1.65
Occupation
Upper non-manual 14 1.00 1.00 17 1.00 1.00
Lower non-manual 44 1.38 1.10 0.82-1.48 18 1.36 1.11 0.96-1.28
Specialised manual 11 1.76 1.10 0.80-1.53 29 1.69 1.18 1.02-1.36
Non-specialised
manual 17 2.25 1.40 1.03-1.90 16 2.01 1.31 1.13-1.51
Farmer or
entrepreneur 12 1.88 1.38 1.00-1.91 18 1.50 1.19 1.03-1.38
Other or unknown 2 1.92 0.85 0.51-1.42 2 1.51 1.00 0.77-1.30
Income
Highest quintile 20 1.00 1.00 21 1.00 1.00
2nd 20 1.29 1.07 0.85-1.36 20 1.19 1.00 0.89-1.11
3rd 20 1.58 1.17 0.93-1.47 19 1.39 1.06 0.95-1.19
 4th 21 1.89 1.19 0.95-1.49 19 1.53 1.06 0.95-1.19
Lowest quintile 19 2.18 1.18 0.93-1.49 21 1.73 1.09 0.97-1.23
Wealth
Highest quintile 21 1.00 1.00 19 1.00 1.00
2nd 21 1.32 1.23 1.01-1.50 19 1.13 1.06 0.96-1.18
3rd 20 1.42 1.26 1.03-1.55 20 1.32 1.21 1.09-1.34
4th 14 1.65 1.44 1.15-1.80 16 1.52 1.34 1.20-1.49
Lowest quintile 24 2.35 1.92 1.60-2.31 26 1.93 1.62 1.46-1.79
Total effects model: age, region and education/occupation/income/wealth.
Net effects model: age, region, all SEP measures and employment status.
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Table 3. First-day fatality after myocardial infarction by gender and socioeconomic
position indicators (women N = 1665; men N = 6033)
Women Men
Total
effects
Net
effects
Total
effects
Net
effects
OR OR 95% CI OR OR 95% CI
Education
Higher and lower
tertiary 1.00 1.00 1.00 1.00
Lowest tertiary 1.39 1.11 0.55-2.24 0.91 0.79 0.61-1.04
Secondary 1.80 1.23 0.65-2.32 1.04 0.77 0.61-0.99
Basic 2.15 1.30 0.69-2.45 1.35 0.95 0.75-1.21
Occupation
Upper non-manual 1.00 1.00 1.00 1.00
Lower non-manual 1.55 1.04 0.62-1.76 1.12 1.12 0.89-1.40
Specialised manual 2.69 1.43 0.80-2.54 1.30 1.16 0.93-1.45
Non-specialised
manual 1.58 0.90 0.52-1.56 1.56 1.25 1.00-1.58
Farmer or
entrepreneur 1.54 0.91 0.52-1.61 1.22 1.09 0.86-1.37
Other or unknown 2.80 1.60 0.68-3.78 2.16 1.31 0.87-1.97
Income
Highest quintile 1.00 1.00 1.00 1.00
2nd 1.74 1.51 0.99-2.31 1.05 0.96 0.80-1.14
3rd 1.53 1.24 0.82-1.88 1.10 0.93 0.78-1.11
 4th 2.01 1.37 0.90-2.10 1.43 1.11 0.93-1.33
Lowest quintile 3.07 1.95 1.27-2.99 1.97 1.40 1.16-1.68
Wealth
Highest quintile 1.00 1.00 1.00 1.00
2nd 1.05 0.95 0.67-1.34 1.11 1.07 0.90-1.26
3rd 1.26 1.08 0.76-1.55 1.15 1.07 0.90-1.26
4th 1.35 1.07 0.73-1.56 1.29 1.14 0.95-1.36
Lowest quintile 1.70 1.24 0.89-1.73 1.62 1.31 1.12-1.53
Total effects model: age, region and education/occupation/income/wealth.
Net effects model: age, region, all SEP measures and employment status.
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Table 4. Long-term fatality from myocardial infarction by gender and socioeconomic
position indicators (women N = 1425; men N = 4826)
Women Men
Total
effects
Net
effects
Total
effects
Net
effects
HR HR 95% CI HR HR 95% CI
Education
Higher and lower
tertiary 1.00 1.00 1.00 1.00
Lowest tertiary 0.91 0.66 0.24-1.79 1.14 0.97 0.66-1.43
Secondary 1.62 0.95 0.38-2.35 1.39 0.97 0.69-1.38
Basic 2.29 1.12 0.46-2.75 1.62 1.05 0.74-1.48
Occupation
Upper non-manual 1.00 1.00 1.00 1.00
Lower non-manual 1.47 1.03 0.48-2.20 1.22 1.03 0.76-1.40
Specialised manual 2.55 1.34 0.59-3.05 1.39 0.99 0.73-1.33
Non-specialised
manual 2.26 1.29 0.59-2.84 1.66 1.09 0.80-1.49
Farmer or
entrepreneur 2.28 1.32 0.59-2.94 1.45 1.12 0.82-1.53
Other or unknown 2.51 1.81 0.57-5.74 3.19 1.57 0.94-2.63
Income
Highest quintile 1.00 1.00 1.00 1.00
2nd 1.92 1.61 0.90-2.88 1.25 1.09 0.85-1.41
3rd 1.68 1.20 0.67-2.14 1.49 1.17 0.90-1.51
 4th 2.64 1.50 0.84-2.66 1.94 1.38 1.07-1.77
Lowest quintile 2.79 1.48 0.82-2.67 2.76 1.74 1.34-2.26
Wealth
Highest quintile 1.00 1.00 1.00 1.00
2nd 1.26 1.28 0.82-2.00 1.22 1.09 0.86-1.38
3rd 1.77 1.60 1.02-2.53 1.35 1.26 1.00-1.59
4th 1.57 1.37 0.83-2.25 1.50 1.29 1.01-1.66
Lowest quintile 2.03 1.67 1.08-2.58 2.03 1.55 1.25-1.93
Total effects model: age, region and education/occupation/income/wealth.
Net effects model: age, region, all SEP measures and employment status.
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7.2 CHILDHOOD CIRCUMSTANCES
Various aspects of childhood socioeconomic and –demographic
circumstances  were  examined  in  relation  to  MI  incidence  and  fatality  in
cohorts born between 1936 and 1950. For MI incidence (Figures 2 and 3), the
strongest associations were found for parent’s low education (HR=1.40) and
household crowding (HR=1.34) in men, which were attenuated but remained
significant  when  all  childhood  variables  were  adjusted  in  the  model
simultaneously (education HR=1.29; crowding HR=1.25). Amongst women, a
parental blue-collar background (HR=1.60) and crowding (HR=1.56) had the
most notable associations with MI incidence, which were also attenuated, but
remained significant in the childhood model (blue-collar HR=1.49, crowding
HR=1.40). Small but significant independent effects remained for blue-collar
Figure 2 Childhood circumstances and women’s myocardial infarction incidence (N =
46 294)
Basic model: age, cohort and region; childhood model: age, cohort, region and all childhood
variables; full model: age, cohort, region, all childhood variables, adulthood education and
income (95% CIs for the full model only).
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Figure 3 Childhood circumstances and men’s myocardial infarction incidence (N = 48 207)
Basic model: age, cohort and region; childhood model: age, cohort, region and all childhood
variables; full model: age, cohort, region, all childhood variables, adulthood education and
income (95% CIs for the full model only).
background  in  women  (HR=1.33),  and  for  crowding  in  both  women
(HR=1.25)  and  men  (HR=1.16)  when  further  adjusted  for  adulthood
education and income.
For 28-day fatality after MI (Figures 4 and 5), compared to men with the
most advantaged parental occupational social class background (professional
or administrative occupations), men from all other backgrounds exhibited a
greater OR for short-term fatality (however, not significant for men from
larger  farms).   Amongst  women,  those  with  lower  parental  educational  and
occupational social class background had a lower risk of MI, but the OR
estimates had? wide CIs. A rented childhood home emerged as the only
significant predictor for higher fatality in women (OR=1.71). Some estimates
increased slightly when mutually adjusted, potentially indicating
multicollinearity. When further adjusted for one’s own education and
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income, no estimate remained statistically significant. The wide CIs indicate
that the results should be interpreted with caution.
We found no strong associations between any of the childhood
socioeconomic variables and long-term fatality  (Figures 6 and 7).  The effect
estimates were quite modest in men. Nevertheless, a noticeable tendency for
a greater fatality risk associated with household crowding remained in
women even after adjusting for adulthood variables (HR=1.67).
Finally, the associations between an individual’s own education and
individual  income  and  the  three  outcomes  were  examined  before  and  after
adjusting for childhood determinants (results not shown). These analyses
showed that childhood determinants did not explain the effects of the
adulthood determinants, since the attenuation of the effect estimates
appeared negligible. Moreover, for MI incidence, sibling fixed-effects models
Figure 4 Childhood circumstances and women’s 28-day fatality following myocardial
infarction (N = 1069)
Basic model: age, cohort and region; childhood model: age, cohort, region and all childhood
variables; full model: age, cohort, region, all childhood variables, adulthood education and
income (95% CIs for the full model only).
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were employed to test whether time-constant shared family characteristics
might explain the effects of adulthood education and income. The results of
these analyses were less precise, but showed significant effect estimates for
both  income  (women  HR=2.36;  men  HR=1.33)  and  education  (women  HR
=2.41; men HR=1.65), which were slightly stronger than those from the
regular multivariate regression models.
Figure 5 Childhood circumstances and men’s 28-day fatality following myocardial infarction
(N = 3922)
Basic model: age, cohort and region; childhood model: age, cohort, region and all childhood
variables; full model: age, cohort, region, all childhood variables, adulthood education and
income (95% CIs for the full model only).
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Figure 6 Childhood circumstances and women’s long-term fatality following myocardial
infarction (N = 927)
Basic model: age, cohort and region; childhood model: age, cohort, region and all childhood
variables; full model: age, cohort, region, all childhood variables, adulthood education and
income (95% CIs for the full model only).
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Figure 7 Childhood circumstances and men’s long-term fatality following myocardial
infarction (N = 3135)
Basic model: age, cohort and region; childhood model: age, cohort, region and all childhood
variables; full model: age, cohort, region, all childhood variables, adulthood education and
income (95% CIs for the full model only).
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7.3 LIVING ARRANGEMENTS
The combination of living arrangements and marital status predicted MI
incidence (Table 5). Compared with those living with their spouse, HRs were
roughly 30 to 34% higher for the unmarried cohabiters, 42 to 60% higher for
those living with people other than a partner and 45 to 49% for those living
alone. Adjusting for socioeconomic characteristics, particularly the addition
of household income, wealth and the individuals’ employment status,
diminished these estimates. In the fully adjusted models, the residual risk
was small, yet statistically significant for men living alone and cohabiting.
Table 5. Myocardial infarction incidence by gender and living arrangements (women N =
151 287; men N = 147 994)
N % Model 1 Model 2
Women HR 95% CI HR 95% CI
   Marital partner 99,894 66 1.00 1.00
   Cohabitation 11,552 7 1.30 1.03-1.65 1.08 0.85-1.37
   Living with others 18,553 12 1.60 1.33-1.93 1.19 0.97-1.45
   Living alone 21,289 14 1.45 1.26-1.66 1.16 0.99-1.36
Men
   Marital partner 99,468 67 1.00 1.00
   Cohabitation 12,882 9 1.34 1.20-1.49 1.16 1.04-1.30
   Living with others 15,435 10 1.42 1.29-1.56 1.10 0.99-1.21
   Living alone 20,208 14 1.49 1.39-1.60 1.18 1.08-1.28
p-value for gender interaction p =0.7003
p =
0.0927
Model 1: age and living arrangements.
Model 2: age, living arrangements, education, occupation, household income, household wealth
and employment status.
The magnitude of the risk associated with living arrangements and
marital status was larger for first-day fatality (Table 6). Men living without a
partner exhibited more than twofold odds of first-day fatality following MI
compared to married men. Amongst women, the odds of first-day fatality
seemed particularly elevated for those cohabiting. Adjusting for various
aspects of SEP diminished these estimates somewhat, but the elevated risks
persisted in all unmarried groups except for women living alone. Similarly, a
more than twofold risk of long-term fatality following MI was also shown by
the unadjusted estimates for men who were not living with a partner and for
women who were cohabiting (Table 7). These estimates were attenuated by
adjustment for socioeconomic resources, although the increased fatality
hazards  remained  statistically  significant  in  men  living  with  others,  men
living alone and cohabiting women.
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We were particularly interested in determining whether there were any
gender differences in the marital advantage or the disadvantage associated
with living alone. The interaction in the statistical model indicated that this
was indeed the case for the fatality outcomes. For first-day fatality, a
statistically significant greater risk emerged for men living alone (p<0.001).
Table 6. First-day fatality after myocardial infarction by gender and living arrangements
(women N = 1632; men N = 5917)
Model 1 Model 2
Women OR 95% CI OR 95% CI
   Marital partner 1.00 1.00
   Cohabitation 1.82 1.25-2.65 1.69 1.15-2.47
   Living with others 1.76 1.30-2.37 1.46 1.06-1.99
   Living alone 1.35 1.09-1.67 1.08 0.84-1.38
Men
   Marital partner 1.00 1.00
   Cohabitation 1.35 1.14-1.60 1.27 1.07-1.52
   Living with others 2.35 2.02-2.74 1.93 1.64-2.26
   Living alone 2.22 1.99-2.49 1.73 1.53-1.97
p-value for gender interaction p < 0.001 p < 0.001
Model 1: age and living arrangements.
Model 2: age, living arrangements, education, occupation, household income, household wealth
and employment status.
Table 7. Long-term fatality after myocardial infarction by gender and living arrangements
(women N = 1398; men N = 4747)
Model 1 Model 2
Women HR 95% CI HR 95% C.I.
   Marital partner 1.00 1.00 95% CI
   Cohabitation 2.21 1.42-3.44 2.00 1.26-3.17
   Living with others 1.95 1.41-2.70 1.11 0.75-1.64
   Living alone 1.26 1.00-1.59 1.06 0.80-1.40
Men
   Marital partner 1.00 1.00
   Cohabitation 1.23 1.00-1.51 1.07 0.86-1.33
   Living with others 2.46 2.05-2.95 1.80 1.46-2.23
   Living alone 2.05 1.80-2.34 1.50 1.29-1.75
p-value for gender interaction p < 0.001 p < 0.001
Model 1: age and living arrangements.
Model 2: age, living arrangements, education, occupation, household income, household wealth
and employment status.
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For long-term fatality, statistically significant gender differences were found
for the risk associated with cohabitation (a greater disadvantage in women
p=0.016), living with others (a greater disadvantage in men p=0.033) and
living alone (a greater disadvantage in men p=0.006).
7.4 PARTNER’S EDUCATION AND EDUCATIONAL
DISCREPANCY
In study IV, the aim was to establish whether the partner’s education might
serve  as  an  additional  socioeconomic  resource,  and  to  explore  how much it
contributes to the general health advantage enjoyed by individuals with a
partner. Furthermore, considering previous findings of a higher CHD risk
associated with a discrepancy in spouses’ educational attainment, we sought
to determine if a dampening of the health advantage related to the partner’s
high  education  could  be  observed  when  the  partner  was  more  highly
educated than the individuals themselves.
For MI incidence (Figures 8 and 9), the basic models revealed that the
gradients  by  one’s  own  and  the  partner’s  education  were  of  similar
magnitudes. Nonetheless, compared to individuals with a tertiary level
educated partner, the greatest risk emerged for those without a spouse or
cohabiting partner (women HR=1.79; men HR=1.80) rather than those with
partners  with  a  basic  education  (women  HR=1.63;  men  HR=1.50).  Effect
estimates for own and partner’s education both remained significant when
adjusted for each other and for individual income, occupation and
employment status, as potential confounders of marital status and partner
resources. The greatest risk persisted, however, for the individuals without a
partner  (women  HR=1.50;  men  HR=1.38).  The  interaction  analyses  in
partnered individuals using dichotomous variables for own and partner’s
basic education indicated that a partner’s basic education was associated
with a greater risk in men with more than a basic education, since there was
a negative deviation from additivity in the effects of the two variables
(women  RERI  -0.04  95%  CI  -0.20,  0.12;  men  RERI  -0.13,  95%  CI  -0.24,  -
0.02).
28-day fatality was also associated with both one’s own education and
partner’s education (Figures 10 and 11). The basic model indicated similar
risks associated with the basic education of both the index individual and
their partner (19% to 29% increased risk). However, those without a partner
had notably stronger fatality risks relative to those with tertiary level
educated partners (women RR=1.48; men RR=1.69). When adjusted for the
SEP indicators, the increased risk associated with having no co-resident
partner persisted (women RR=1.39; men RR=1.46,), as did the moderate
increased risk in women with partners who only completed the basic
education (RR=1.18). The interaction analyses did not reveal noticeable
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educational discrepancy effects (women RERI -0.07, 95% CI -0.32, 0.18; men
RERI -0.01, 95% CI -0.13, 0.10).
Figure 8 Myocardial infarction incidence by gender and one’s own and partner’s education
(women N = 185 995; men N = 168 105)
Basic model: age and own or partner’s education separately; full model: age, own and partner’s
education together, occupation, employment status and individual income.
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Figure 9 28-day fatality following myocardial infarction by gender and one’s own and
partner’s education (women N = 8473; men N = 15 597)
Basic model: age, year of MI and own or partner’s education separately; full model: age, year of
MI, own or partner’s education separately, occupation, employment status and individual income.
Our findings for long-term fatality following MI indicated that both one’s
own and partner’s tertiary level education were associated with a survival
advantage (Figures 12 and 13). Amongst women, long-term fatality appeared
most strongly predicted by partner’s education, since the risk associated with
partner’s basic education in the fully adjusted model (HR=1.53) was greater
than that associated with own basic education (HR=1.11). Amongst men, own
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and partner’s basic education emerged as equally predictive (HR=1.17 and
1.15, respectively). However, the risk associated living without a partner
stood out (women HR=1.82; men HR=1.68). Any interaction between own
and partner’s basic education remained small and statistically non-
significant (women RERI 0.03, 95% CI -0.36, 0.41; men RERI -0.07, 95% CI
-0.63, 0.49).
Figure 10 Long-term fatality following myocardial infarction by gender and one’s own and
partner’s education (women N = 5968; men N = 10 511)
Basic model: age, year of MI and own or partner’s education separately; full model: age, year of
MI, own or partner’s education separately, occupation, employment status and individual income.
0
0.5
1
1.5
2
Tertiary
(ref.)
Secondary Basic Tertiary
(ref.)
Secondary Basic No partner
Own education Partner education
H
R
Women
Basic model Full model
0
0.5
1
1.5
2
Tertiary
(ref.)
Secondary Basic Tertiary
(ref.)
Secondary Basic No partner
Own education Partner education
H
R
Men
Basic model Full model
65
66
8 DISCUSSION
8.1 MAIN FINDINGS AND THEIR INTERPRETATION
This thesis aimed to contribute to our understanding of social inequalities in
CHD  by  mapping  and  comparing  the  determinants  of  MI  incidence  and
survival, the typical acute manifestation of CHD. The findings demonstrate
that different social determinants play varying roles in the disease process.
Some resources, such as education, play a more important role in influencing
the  onset  of  disease,  while  other  resources,  such  as  household  income,  are
associated particularly with fatality following incidence. In the cohorts
studied,  the  effects  of  adulthood  SEP  appeared  largely  independent  of
childhood circumstances, which themselves displayed modest associations
with MI incidence and survival, in part along the path towards adulthood
socioeconomic  attainment.  Furthermore,  beyond  the  resources  of  the  MI
patients themselves, those available within their households become
particularly critical after incidence indicated by better survival outcomes
amongst those living with a spouse and those with highly educated partners.
Immediately following MI, the presence of a partner may reduce delays in
reaching care, whereas a partner’s ability to assist in the management of
illness may prove beneficial in the long-term aftermath of MI.
8.1.1 DIMENSIONS OF SOCIOECONOMIC POSITION
Adulthood SEP is an important influence on the pattern of proximate risk
factors for CHD, thus influencing the risk of CHD mortality. The total effects
observed for the different SEP indicators on MI incidence and fatality can be
assumed to lead to the overall social inequalities seen in CHD-related
mortality.  Yet,  the  results  from  study  I  support  theories  about  the
multidimensionality of SEP, since an individual’s education and occupation
independently affect incidence in particular, whereas household income
more strongly and independently affects survival. These three commonly
serve as indicators of socioeconomic resources in social epidemiological
research. Given that they are not interchangeable measures of SEP, prior
studies have recommended their simultaneous use and comparison
(Braveman et al. 2005; Geyer et al. 2006; Lahelma et al. 2004; Torssander &
Erikson  2010).  An  added  advantage  of  the  Finnish  data  was  the  use  of  an
indicator for household wealth. This dimension of SEP has rarely been
examined in relation to MI incidence or fatality. Interestingly, wealth had
independent  associations  with  both.  These  results  appear  largely  similar  in
men and women.
The rationale for applying these different SEP measures in the same study
was to identify how they may have both shared and independent effects on
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health, working through different pathways. Only a few prior studies have
compared the independent effects of SEP measures on MI incidence or
survival. In a German study, education and occupation more strongly
affected  MI  than  income  (Geyer  et  al.  2006).  A  similar  finding  from  the
Netherlands showed a greater effect of education than income (Huisman et
al. 2008). Previous research on MI fatality has in turn suggested that
income’s association may be stronger than that of education (Bernheim et al.
2007; Rasmussen et al. 2006; Salomaa et al. 2001). These previous findings
resemble  the  results  here  from study  I  on  the  independent  or  net  effects  of
the different indicators, where education, occupation, household income and
wealth were mutually adjusted. However, the findings from this study rely on
the  evaluation  of  SEP  and  MI  incidence  and  survival  in  a  study  cohort
followed over time, providing to our knowledge the first robust assessment of
the  role  of  different  measures  of  SEP at  different  stages  of  disease.  Study  I
also appears to be the first to assess evidence supporting the hypothesis that
education and income play different roles in disease progression in the
context  of  CHD  (Herd  et  al.  2007;  House  et  al.  2005;  Zimmer  &  House
2003).  We  found  support  for  a  greater  effect  from  education  on  disease
incidence and a stronger influence from income on fatality.
Adjusting for occupation, income, wealth and employment status
attenuated the total effect of education on both MI incidence and fatality,
indicating that these variables partially mediate some of the effects of
education. However, the remaining independent effect on incidence suggests
that the non-material resources associated with education matter particularly
during the initial development and onset of disease. Whilst unobserved
selection processes may overestimate the causal effects of education, health
behaviours such as smoking, diet, physical activity and patterns of alcohol
consumption remain plausible mediating mechanisms. Smoking, for
instance, has been found to be a major factor in educational inequalities in
mortality in Finland (Martikainen et al. 2013). Such behaviours link to
education in particular (Pampel et al. 2010), possibly because they are often
adopted earlier in life when peers’ behaviours may be especially influential.
Furthermore, education may increase learnt effectiveness or other cognitive
resources that help in making choices with a view to the long-term
consequences (Mirowsky & Ross 2003). Whilst few studies have examined
the mechanisms related to the independent effect of education on MI
incidence in particular, studies on education and CHD have often adjusted
for various health behaviours. Two Finnish studies found a limited
explanatory power for health behaviours in the educational differentials in
CHD incidence (Kivimäki et al. 2007) and mortality (Laaksonen et al. 2008).
Many  of  these  earlier  studies  may  have  underestimated  the  contribution  of
behaviours for methodological reasons, such as potential problems related to
non-response and relying on relatively crude measures assessed at only one
point in time. For example, recent studies on all-cause and CVD mortality
suggest that the explanatory role of health behaviours may be stronger when
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studies incorporate time-varying measures of  behaviour (Mehta et  al.  2015;
Nandi et al. 2014; Stringhini et al. 2010).
Manual-labour occupations exhibited an independent association with MI
incidence, but a less robust association with fatality. Relative to the upper
non-manual group, we found an increased incidence risk for non-specialised
manual-labour  occupations  and  farmers  or  entrepreneurs  not  explained  by
education, income or wealth. The risks specific to particular occupations may
relate  to  unfavourable  physical  or  psychosocial  working  conditions.  For
example, in the (mostly white-collar) Whitehall II study, differences in CHD
incidence between occupational grades were largely attributed to low levels
of control at work (Marmot et al. 1997). However, a Dutch study indicated
that education explained occupational inequalities in MI incidence to a much
greater extent than job characteristics measured by self-reported adverse
physical working conditions and job strain (Huisman et al. 2008). The latter
study only distinguished between non-manual, manual-labour and self-
employment occupations. The more detailed classification of occupations
applied  in  study  I,  together  with  the  larger  sample  size,  demonstrated  that
residual effects remained after adjusting for education and other dimensions
of SEP.
The  results  from study  I  revealed  a  clear  association  between  household
disposable income and the risk of dying immediately following MI as well as
in the long-term aftermath. In the case of MI incidence, income’s effect was
almost fully explained after adjusting for education, occupation, wealth and
employment status. Thus, it also appears to act as a mediator for the effects
of  the  other  indicators  of  SEP.  In  the  present  study,  it  was  not  possible  to
elaborate  further  on  the  reasons  for  income’s  independent  association  with
MI fatality, although several potential explanations do exist. For instance,
previous studies indicated that clinical factors and comorbidities at the time
of MI accounted for some of the association between income and fatality
(Alter et al. 2006; Bernheim et al. 2007; Rasmussen et al. 2006; Stirbu et al.
2012). Thus, the association between income and fatality may stem from
income’s influence on aetiology prior to the first MI incidence. Yet, no
income  differences  in  MI  severity  were  observed  in  a  study  of  Finnish  MI
patients between 1983 and 1992, although a low income was associated with
higher diabetes comorbidity in women (Salomaa et al. 2001). Income may
also become a more important resource after incidence, by allowing
individuals to make the necessary lifestyle changes and to access specialist
medical care.
The impact of material resources on MI survival in the Nordic welfare
state context requires further investigation. The Finnish national health
insurance and extensive public healthcare systems allow for treatment of MIs
in  public  hospitals  at  only  a  nominal  fee  to  the  patient.  Despite  this,  some
evidence  suggests  that  inequalities  in  care  and  access  persist,  although  the
reasons for these remain unclear. In the FINMONICA study, there was a
positive relationship between income and secondary preventative medication
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prescription rates upon discharge following MI hospitalisation (Salomaa et
al. 2001). Previous Finnish evidence also points to inequalities in rates of
cardiac  procedures  based  on  income  (Keskimäki  et  al.  1997;  Salomaa  et  al.
2001). Employed individuals can access occupational healthcare providers,
potentially lowering the threshold to care. Referrals to specialist care may
also  occur  more  quickly  in  private  practices  than  in  the  publicly  funded
healthcare system (Keskimäki et al. 1997). Moreover, regional differences
exist  in  healthcare  provision  in  Finland  (Häkkinen  et  al.  2011).  In  study  I,
controlling  for  the  region  of  residence  had  little  effect  on  the  main  results,
although measuring the distance to the nearest hospital may prove useful,
since delays in accessing care increase fatality risk.
The predictive ability of wealth in study I on both incidence and survival
appeared more robust to adjustment for the other measures of SEP. This
raises interesting questions on what wealth specifically measures and how it
relates to the concept of  SEP in general.  Wealth was previously found to be
strongly associated with self-rated health (Aittomäki et al. 2010; Martikainen
et al. 2003; Robert & House 1996), depression (Martikainen et al. 2003),
metabolic syndrome (Perel et al. 2006), stroke (Avendano & Glymour 2008)
and mortality (Demakakos et al. 2016). Thus far, studies on the explanations
for wealth’s association with health have been limited. Wealth may represent
a more salient measure of socioeconomic resources for older persons,
because it more accurately describes the available material resources
following  retirement  (McMunn et  al.  2006;  Robert  &  House  1996).  For  MI
patients, wealth may be a buffer from the disadvantages related to the loss of
wages should a working-age patient be unable to return to work in their
previous capacity. In general, wealth may promote security, for example
through home ownership. Negative wealth—that is, debt—can, by contrast,
be a major source of stress and anxiety. Another possibility is that wealth
serves  a  good  indicator  of  socioeconomic  resources  across  the  life  course,
from intergenerational inheritance to average lifetime income, reflecting the
accumulated risks and exposures experienced throughout life (Martikainen
et al. 2003). However, the wealth—health relationship may suffer from
reverse causality from earlier health shocks (Smith 1999). Indirect selection
effects may also operate, since prior factors such as childhood circumstances
or personality characteristics (e.g. future time orientation) may promote
strategies of wealth accumulation as well as investing in healthier lifestyles.
Disentangling these explanations for wealth differentials in MI is an
important task for future studies.
8.1.2 CHILDHOOD CIRCUMSTANCES
Study II provided a clearer picture of the socioeconomic influences on MI by
investigating the links to childhood circumstances. Previous studies
indicated modest but persisting residual effect of childhood circumstances on
CHD after controlling for adulthood SEP and risk factors (Bowen 2010;
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Falkstedt  et  al.  2011;  Galobardes,  Smith,  et  al.  2006;  Gliksman  et  al.  1995;
Kaplan & Salonen 1990; Kauhanen et al. 2006; Nandi et al. 2012; Notkola et
al. 1985; O’Rand & Hamil-Luker 2005; Ramsay et al. 2007). Revisiting the
question using high-quality Finnish register data eliminated the problems
associated  with  recall  bias  or  selective  loss  to  follow-up,  thus  lending
considerable strength to the previous findings in the literature. Whilst
additional controls for other dimensions of adulthood SEP beyond education
and individual income may have attenuated the remaining effects even
further, Nandi et al. (2012) showed that even after taking into account time-
dependent confounding, childhood disadvantage remains associated with
CHD (Nandi et al. 2012). However, rather than explicitly testing the different
life course models for sensitive periods, accumulative processes or social
trajectories, study II aimed to better understand various socioeconomic
influences from childhood. Parental occupation has been commonly used as
a measure of  childhood SEP, and similarly to prior studies on CHD (Bowen
2010; Falkstedt et al. 2011; Gliksman et al. 1995; Mishra et al. 2013; Ramsay
et al. 2007), it was associated with MI incidence when using the register data
in this study. However, a parental manual labour background was associated
with an increased risk MI for women in particular, whereas the protective
independent effect of a farming background was more evident in men.
Parental education demonstrated a modest association with men’s MI
incidence, but not women’s. Furthermore, household crowding was also
relatively robustly associated with incidence. While the sample sizes for our
analyses of MI fatality were not small (and the number of deaths in the long-
term  follow-up  were  640  for  men  and  151  for  women),  the  effect  estimates
lacked precision resulting in few statistically significant independent effects.
Socioeconomic disadvantage from childhood may predict later CHD by
shaping health behaviour patterns such as the initiation of smoking early in
life. The reverse may be true for farming, which has been usually associated
with  healthier  lifestyles  (Hayward  &  Gorman  2004).  Those  living  on  larger
farms may also have experienced lower risks of infectious disease as well as
possibly better food security during times of war rationing around the Second
World War (Elo et al. 2014). The particularly robust independent effect of
household crowding in study II may have several explanations. Crowded
households remained common in Finland up to the 1950s (Haatanen 1968),
and are likely to broadly indicate disadvantaged material circumstances. In
addition, living in a crowded household could increase exposure to infectious
agents, potentially influencing later chronic disease aetiology (Crimmins &
Finch 2006; Dowd et al. 2009; Elo & Preston 1992). Alternative explanations
include exposure to damp and cold due to poor housing conditions (Bartley
2004; Elo & Preston 1992) or greater psychological distress or disrupted
sleep patterns resulting from living in crowded households (Montgomery et
al. 1997).
Interestingly, study II also revealed that childhood socioeconomic
circumstances did not appear to confound or explain the associations
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between  both  education  and  individual  taxable  income and  MI.  The  sibling
fixed effects analysis of MI incidence supported this conclusion, since it
controlled even more comprehensively for time-invariant shared factors in
siblings. In comparison, a twin study on CHD incidence from Denmark
controlled for family factors such as shared genes, and found a considerably
reduced residual effect of education (Madsen et al. 2014). A propensity score
matching approach controlling for several aspects of childhood
circumstances also found a greatly attenuated residual effect of education in
the  US  (Loucks  et  al.  2012).  In  general,  studies  relying  on  multivariate
regression analysis to control for potential confounding factors often find
greater residual effects from adult SEP unexplained by earlier factors, while
counterfactual approaches may help to more stringently identify any causal
effects (Fujiwara & Kawachi 2009; Glymour et al. 2014).
Overall, the limited role of childhood socioeconomic circumstances in
study II may partially relate to the societal context. At the time the cohorts
were studied, Finland experienced a shift from a poor agrarian country to a
wealthy welfare state all within a short period of time. For several cohorts
this resulted in social mobility from farming or manual labour backgrounds
to white-collar jobs alongside improving living conditions. In a context where
the majority of the population had been relatively poor and childhood
disadvantage did not strongly predict later disadvantage, it may be that only
those excluded from the general social development experienced the brunt of
health-related risks. However, there is possibly an alternative explanation,
namely that 1940s and 1950s Finland may have lacked a sizeable variation in
some crucial early-life predictors of later health such as nutrition. Yet, in
light of studies on the living conditions at the time (Haatanen 1968), this
does not appear to be the case.
8.1.3 LIVING ARRANGEMENTS
Findings from study III demonstrate that living arrangements—that is,
whether an individual  lives alone,  or  with a spouse,  a  cohabiting partner or
with others—played only a modest role in MI incidence beyond
socioeconomic factors, although that role became greater for survival
following MI. By adjusting for education, occupation, income, wealth and
employment status, the analyses controlled for the possible socioeconomic
antecedents of living arrangements that influence the probability of entering
into and exiting from unions, which could explain any association with
health. However, household income and wealth may also be mediators rather
than confounders in this association. Increased MI incidence and fatality in
women living alone appeared to be fully explained by the material factors of
household  income,  wealth  and  employment  status.  Men’s  income  level
remains higher on average than women’s (Grönlund et al. 2017), which may
benefit partnered women relative to women living alone. Indeed, the male
partner’s income predicted women’s circulatory disease mortality in a
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Swedish study (Torssander & Erikson 2009), lending some support to this
hypothesis.  In  general,  dual-earner  households  are  likely  to  benefit  from
better economies of scale and financial security. The presence of an employed
partner  may  also  help  the  MI  patient  to  secure  a  certain  level  of  household
income despite a potentially limiting chronic disease.
The greater role played by living arrangements in survival compared to
disease onset uncovered in study III corresponds with findings from the
literature on the association between social relationships and CHD (Berkman
& Glass 2000; Kawachi et al. 1996; Vogt et al. 1992). As discussed previously,
the importance of the partner’s influence may heighten after an acute illness
episode,  as  the  patient  finds  it  more  difficult  to  manage  and  cope  with  the
demands and stresses related to the disease on their own. The literature on
social support and prognosis in MI patients also hints at a key role played by
emotional  support  (Berkman  et  al.  1992;  Berkman  &  Glass  2000).  In  this
sense, a co-resident partner might buffer from the negative consequences of
MI. A partner may not be the only potential source of support in later
adulthood however, as co-resident children or other family members may
also prove significant, alongside social networks outside the household
(Glaser  et  al.  2008).  Nevertheless,  MI  fatality  risk  amongst  those  neither
living with a partner nor living alone was higher relative to individuals living
with a marital partner.
Evidence suggests that living alone represents a risk for fatality after MI
in men. In this study, we found no such association in women. The FINAMI
study showed higher pre-hospital, 28-day and 1-year case fatality rates in
both men and women living alone compared to those living with one or more
people. One plausible explanation points to the critical importance of
reaching medical care promptly, for which a witness to an MI event may
prove helpful. In a Canadian study, greater delays in accessing care emerged
for male, but not female, hospitalised MI patients who were unmarried, most
of whom likely lived alone (Atzema et al. 2011). In general, MI patients who
were living alone or were unmarried also exhibit lower rates of participation
in cardiac rehabilitation and less adherence to medications (Kravdal &
Grundy 2014; Kulkarni et al. 2006; Molloy, Perkins-Porras, et al. 2008).
However, why the effect in study III was limited to men remains unclear. In
study  IV,  where  the  comparison  group consisted  of  MI  patients  with  highly
educated partners, women living alone also demonstrated significantly
increased risks of fatality. We may speculate that the female partner’s care
role and encouragement of treatment adherence may be particularly
important for men due to gendered social roles (Umberson 1992). For
women, the health advantages resulting from marital partnerships derive in
part from socioeconomic advantages. These may evolve along with
increasingly egalitarian gender relations and improved gender equality in
employment.
The comparison of individuals living with marital or non-marital partners
demonstrated that cohabiting men resembled married men in terms of MI
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fatality risks, whilst cohabiting women experienced considerably higher MI
fatality than their married counterparts. Socioeconomic factors only
modestly contributed to this risk, while the residual immediate and long-
term fatality risks in cohabiting women remained substantially higher than
in women living alone. This finding is consistent with previous findings of
increased mortality risks in cohabiting women (Drefahl 2012; Koskinen et al.
2007; Staehelin et al. 2012). However, given that cohabitation has become
more  common,  further  research  should  seek  to  better  understand  the
increased risk for cohabiting women. On one hand, women in cohabiting
relationships may find their partners less prepared to act as caregivers
providing less support than marital partners. A female partner’s illness may
therefore place a greater burden on the cohabiting relationship, increasing
the risk of separation. On the other hand, selection processes may influence
the propensity to cohabit rather than marry in mid-life amongst the age
cohorts studied (Moustgaard & Martikainen 2009; Vespa 2012). For
example, Finnish women cohabiting in mid-life have previously been found
to have greater rates of alcohol-related problems (Joutsenniemi et al. 2007),
which may act as a strong disposing risk factor for mortality after MI onset.
8.1.4 PARTNER RESOURCES
The findings from study IV indicate that partner’s education should be
considered as an additional predictor of MI incidence and survival. Yet, as
homogamy based on education remains substantial (Mäenpää & Jalovaara
2015), the majority of couples have similar levels of education. Nevertheless,
42% of the individuals in study IV had a different educational level compared
to their marital or cohabiting partner, which permitted analysis of the effects
of  both  one’s  own  and  the  partner’s  education  in  the  same  models.  The
dichotomised education measures showed that at baseline approximately
16% had higher education than their partners, while 17% had lower education
than  their  partners,  with  the  proportions  being  nearly  equal  in  men  and
women. Independent effects of partner’s education were found after
controlling for own education, individual income, occupation and
employment status. The independent effect on incidence eclipsed that of own
education in men, but in women the effects were of a similar magnitude.
However, women with less educated male partners appeared disadvantaged
in the long-term aftermath of MI, where the independent effect of the
partner’s education appeared even higher than that of own education.
The salience of the phenomenon of assortative partner selection makes it
difficult to disentangle selection and causation mechanisms for partner
characteristics.  The  observed  spillover  effect  of  partner  education  may,
therefore, partly arise from the confounding effect of partner selection based
on health-related characteristics. For example, partner’s education may
reflect body weight or smoking and alcohol consumption patterns shared by
the couple before entering into their partnership (Monden 2007). Previous
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research has demonstrated that partners tend to share many CVD risk factors
(Di  Castelnuovo  et  al.  2009),  which  may  reflect  both  assortative  mating  by
health-related characteristics and the effects of shared environments
(Monden 2007). Adjusting for baseline health characteristics before
partnership formation or identifying and using sources of exogenous
variation in partner education would, therefore, improve causal
interpretations.
It is interesting, however, that partner’s education appeared more
strongly related to fatality than incidence in women. In this respect, partner’s
education seemed to operate differently to one’s own education. In the
context  of  a  manifest  disease,  the  MI  patient  may  be  less  capable  of
mobilising their own resources, and therefore the support and resources that
a partner can provide may increase in importance. Partner’s education may
be linked to the extent of practical support available as well as how rapidly
medical  care  is  accessed  and  treatment  followed.  Then  again,  the  material
resources  linked  to  the  partner’s  education  may  matter  for  women  in
particular, corresponding to the suggested importance of the husband’s
income for married women revealed in study III. The potential mechanisms
linking partner’s education and health remain an important area for future
research. In light of previous studies suggesting lower levels of informal care
within cohabiting compared to married couples (Marcussen 2005;
Moustgaard & Martikainen 2009; Noël-Miller 2011), one interesting question
remains whether the potential spillover benefits of a partner’s education
apply similarly to marital and cohabiting couples.
Finally, some effect modification between own and partner’s education
emerged in study IV, suggesting that the additional MI incidence risk from a
partner’s low education was greater in more highly educated individuals than
in  those  who  had  only  a  basic  education  themselves.  However,  the  results
may also be interpreted to suggest that the individuals with low education
experienced a considerably reduced risk when they had a more educated
partner. Individuals in couples where both had a lower level of education
were,  nevertheless,  the  most  disadvantaged.  Study  IV’s  findings  point  to  an
important population-level process influencing health inequalities that has
not previously been given sufficient attention, namely, marital homogamy.
8.2 METHODOLOGICAL CONSIDERATIONS
The studies in this thesis provide evidence of prospective relationships
between both socioeconomic and -demographic factors and MI outcomes.
The studies relied on large nationally representative population samples
based on Finnish administrative registers that cover the entire population
and do not suffer from the low response rates increasingly found in survey
and panel studies. In general, there was minimal missing information, and
the loss to follow-up only occurred through emigration. In addition, by using
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register data, these studies did not rely on self-reported measures or self-
recall of childhood conditions. Indicators such as income and wealth were
drawn from information in tax registers, thus minimising problems
associated with self-report.
Despite the high quality of the register data, some possibilities for
measurement  error  for  the  main  variables  of  interest  remain.  For  example,
the measure of education in all studies was based on educational
qualifications attained, but may fail to recognise some qualifications attained
abroad.  However,  this  bias  is  likely  to  be  negligible  in  the  birth  cohorts
studied. In addition, given that the measure of wealth was based only on tax
information, it might lack some aspects of a household’s total wealth. The
measures of SEP in study I were based on the situation at baseline, which for
income and wealth may fail to adjust for fluctuations that occur from year to
year, thus potentially diluting their effects. This was also the case for the
measurement  of  individual  income  in  study  II.  However,  the  use  of  time-
varying income and wealth covariates in study III may have somewhat
overestimated their mediating effects through reverse causality.
Nevertheless, an advantage of studies III and IV was that the information on
living arrangements was updated for each year of follow-up, accounting for
changes in circumstances during the long follow-up period. Yet, there may be
some inaccuracies in the classification of cohabiting couples. Identifying such
couples relied on the definition used by Statistics Finland, which may
misclassify some roommates as cohabiting partners, and in turn fail to
recognise same-sex couples as cohabiting partners. Despite these
shortcomings, the level of cohabiters in our study was similar to that found in
a survey study (Aromaa & Koskinen 2004).
First MI incidence was identified from hospital discharge and cause-of-
death records, which cover all hospitals and deaths, respectively, in Finland.
Finnish CHD and MI hospitalisation records have previously demonstrated
their good quality in terms of reliability and validity (Mähönen et al. 1997;
Pajunen et al. 2005; Rapola et al. 1997). Given that the MI incidence outcome
identified the cases reaching hospital or found through death records,
individuals with milder MIs not presenting at hospital could not be
identified. This means that less severe forms of MI were not observed, but it
is not clear how this omission impacted the social inequalities observed. In
general, the study does not cover the onset of less severe forms of CHD such
as angina. One reason for this is that such cases are less reliably captured
using hospitalisation data. MIs, however, represent severe CHD events that
are highly likely to result in hospitalisation and require subsequent care.
Whilst MI diagnosis has become more sensitive with the use of troponin tests
(Salomaa et al. 2006), it was assumed that the probability of diagnosis in
cases reaching the hospital would not differ based on SEP or living
arrangements. Nevertheless, if diagnoses were more sensitive in the higher
SEP groups, the studies in this thesis may underestimate social inequalities
in MI incidence and overestimate inequalities in fatality.
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Studies II, III and IV examined all-cause mortality as the outcome for the
fatality analyses, whereas in study I the long-term fatality outcome was
confined to deaths with MI as a stated cause. Overall, the all-cause mortality
outcome more comprehensively captured the fatality risk than did restricting
the analyses to MI, CHD or CVD mortality in the follow-up. Despite also
capturing deaths from causes that were likely to have been little influenced
by an MI event, such as accidents or cancer, underlying CHD may
nevertheless contribute to mortality from several other causes, such as
respiratory and renal disease or diabetes (Kostis et al. 2010).
Regarding the statistical methods, multivariate regression analyses
attempt to distinguish independent effects with some caveats. For example,
difficulties in comparing the effect estimates from nested models in non-
linear regression analyses have been recognised (Mood 2010). More formal
mediation analyses within the counterfactual approach could prove
beneficial for better identifying the direct and indirect effects (Richiardi et al.
2013).  Comparing  the  magnitude  of  the  independent  effects  of  various
covariates also has some drawbacks, since it is influenced by the
categorisation of the specific indicators. When small, more ‘extreme’ groups
are studied, greater differences are likely to emerge when comparing relative
rates of disease than when comparisons examine larger, more heterogeneous
groups.
Furthermore, multicollinearity may arise from the inclusion of closely
connected dimensions of childhood, adulthood and partner socioeconomic
resources  in  the  same  models.  However,  the  studies  benefit  from  the
relatively  large  sample  sizes,  allowing  for  concurrent  analysis  of  even  quite
closely related covariates. Given the smaller sample sizes in the fatality
analyses, multicollinearity may have affected those results to a greater extent.
In general, however, the correlations between most of the variables were only
moderate and the effect estimates did not appear to fluctuate much from the
simple models to the fully adjusted models. Furthermore, the confidence
intervals also remained fairly narrow. One exception was the results for the
association between childhood factors and fatality in study II, where larger
MI patient samples might be necessary to more precisely estimate the effect
sizes.
The prospective study design reduced the likelihood of  reverse causality,
that  is,  the  association  being  explained  by  the  influence  of  CHD  or  MI  on
socioeconomic  and  –demographic  factors.  Nevertheless,  the  studies  were
observational, and thus causality between the studied factors and the
outcomes cannot be directly inferred. Several potential confounders of the
relationship between SEP or living arrangements and health have been
hypothesised, including genetic factors, cognitive or personality
characteristics and childhood health (Elovainio et al. 2011; Fujiwara &
Kawachi  2009;  Mackenbach  2012;  Mastekaasa  1992;  Waldron  et  al.  1996).
Recently, an increasing emphasis has been placed on alternative study
designs that more closely resemble randomisation, and, therefore, better
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reflect a counterfactual approach to causality, such as family designs, natural
experiments and policy evaluations (Glass et al. 2013; Glymour et al. 2014).
Study  II  exploited  a  fixed-effects  model  in  same-sex  siblings  to  more
comprehensively control for time-invariant shared family factors.
Nevertheless,  this  model  still  carries  some  limitations,  such  as  failing  to
control  for  potential  confounders  not  shared  between  siblings  such  as
approximately 50% of genetic endowment. Other quasi-experimental and
twin-study designs have shown mixed results regarding whether education
has a causal association with health and mortality (Amin et al. 2013;
Behrman  et  al.  2011;  Lager  &  Torssander  2012;  Madsen  et  al.  2014).  As
studies of this kind accumulate, they may guide effective policy interventions.
Yet, individually, they often suffer from a low statistical power and
sometimes lack external validity.
The collider stratification bias (Richiardi et al. 2013) may influence the
interpretation of the results for MI fatality. For example, if a randomly
selected person from the population could be induced to experience MI, the
observed effect of education could differ from the results reported here due
to a dissimilar background covariate distribution to that found in actual MI
patients. In effect, the MI patients studied are a select population as the
analyses  of  the  determinants  of  incidence  clearly  show.  It  could  be  argued
that this biases the observed effect of education and the other variables
studied, but it also reflects the actual risk observed in the population.
The studies in the thesis are largely descriptive, partly due to the
limitations  of  register  data  in  testing  theories  on  mechanisms  through
biological, behavioural, material or psychosocial characteristics. Behavioural
factors such as smoking, alcohol consumption and low physical activity, as
well as biological risk factors such as hypertension, high cholesterol and
comorbidities, were assumed to lie downstream along the causal pathway
from the social factors to the morbidity and mortality outcomes. The
processes  that  lead  to  atherosclerosis,  MI,  and  mortality  are,  however,  a
complex interplay of social, psychological, and biological processes, and
distinguishing which precedes which remains a crucial challenge.
The generalisability of these results beyond Finland remains an issue,
since some aspects of the Finnish experience may prove more unique. For
example, cohabitation may be more comparable to marriage in Finland than
in other countries, while the extent of social support available in different
living arrangements may vary considerably between countries. Moreover, the
welfare state context means that Finland has a lower level of inequalities in
socioeconomic resources such as income and public healthcare is provided
for  the  entire  population.  Thus,  it  is  likely  that  material  resources  have  a
weaker impact on health in the Nordic countries, and the inequalities might
be stronger in other countries. Despite this, Finland has relatively high
inequalities  in  CHD  mortality  (Avendano  et  al.  2006;  Kunst  et  al.  1998;
Mackenbach et al. 2000; Toch-Marquardt et al. 2014) and further
comparative research is necessary to understand why. In addition, the dual-
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earner model of the social democratic welfare states means that the
socioeconomic resources of both men and women are important in shaping
the health resources of households. Full-time employment rates of women
have been high in Finland, but women’s hourly wages remain behind those of
men (Grönlund et al. 2017; Jaumotte 2003). Period and cohort effects are
likely to also influence the generalisability of the results. For example, in the
populations studied, the majority had only a basic education, whereas in
younger  cohorts  the  least  educated  may  have  become a  more  homogenous,
select group exhibiting a stronger association with ill-health.
8.3 CONCLUSIONS
In an effort to enhance our knowledge on the origins of the social inequalities
in CHD-related mortality, this thesis investigated the socioeconomic and -
demographic determinants of MI incidence and fatality. As such, it aimed to
study  the  role  of  different  dimensions  of  adulthood  SEP,  childhood
circumstances, living arrangements and partner resources. Applying a new
perspective of contrasting the determinants related to the initial MI
incidence to the determinants related to the subsequent mortality, and
combining this with the unique advantages of the Finnish register data
available,  the  findings  point  to  a  number  of  interesting  conclusions  and  an
even larger number of important further questions.
One motivation for this thesis was the persistence of social inequalities in
CHD-related mortality in the Nordic welfare state context. The findings
imply that the explanation for the inequalities depends on the dimension of
social disadvantage studied. Household wealth appears to carry an impact
throughout the disease aetiology, but individual-level education seemed to
primarily drive differences in incidence. Inequalities in CHD based on
household income appeared to primarily originate from differences in
fatality. Several childhood socioeconomic factors had associations with MI in
adulthood, although perhaps not as strongly amongst the cohorts studied
who had experienced improving living conditions throughout their life
course. Instead, the living arrangements at the time of the MI had a notable
relationship with subsequent mortality. The results also indicate that one
important driver behind population-level health inequalities might lie in the
accumulation of advantage or disadvantage in different households through
processes such as partner selection based on socioeconomic resources and
health-related characteristics.
Overall, the findings suggest that an individual’s own socioeconomic
resources impact the development of disease leading to the first MI
incidence, while the resources available within the household may become
increasingly important when disease manifests and places demands on a
patient to adapt to life with disease. For men, the presence of a partner in the
household emerged as a key predictor of MI survival, whereas for women the
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quality of this relationship, in terms of being married and the partner’s level
of education, differentiated between better or worse survival. Subsequent
studies need to consider social inequalities in terms of both individual-level
and household-level resources, and recognise how their effects can diverge at
different aetiological stages. Viewed in light of the fundamental cause theory,
it might be that the higher social strata may be capable of harnessing the
advantages of different resources when most appropriate.
The strength of the register data resides in its power to identify important
population patterns of disease and mortality. To ascertain the specific
mechanisms between the social determinants and MI, however, different
types of data are needed. The shortcomings of observational data also require
developing and applying different types of study designs to better capture
causal associations without compromising external validity. Nevertheless,
the findings described in this thesis could have implications for public health
and prevention strategies. In terms of primary prevention, the findings of the
study  emphasise  the  importance  of  tackling  the  mechanisms  related  to  the
effects of education, occupation and wealth in particular. To inform
secondary and tertiary prevention strategies, the importance of material
resources in predicting survival chances requires further attention.
Recognition of the disadvantages related to low income, wealth and living
alone may be used to improve the provision of targeted interventions for MI
patients. For example, continuums of care that support lifestyle
modifications, adherence to treatment and participation in cardiac
rehabilitation should be in place particularly for MI patients living alone. Yet,
similar to the policy implications of social epidemiological research in
general, a balance needs to be struck between intervening on the
mechanisms and the root causes.
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